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Construct

PART 1

1.

Hydrant Fuel System M not AFB, North Dakota

SECTI ON 04200A
MASONRY
06/ 01
GENERAL
1  REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACl)
ACl SP-66 (1994) AClI Detailing Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent
ASTM A 153/ A 153M (2000) Zinc Coating (Hot-Dip) on Iron and
St eel Har dwar e
ASTM A 615/ A 615M (2000) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent
ASTM C 55 (1999) Concrete Brick
ASTM C 90 (2000) Loadbearing Concrete Masonry Units
ASTM C 91 (1999) Masonry Cenent
ASTM C 140 (1999b) Sanpling and Testing Concrete
Masonry Units
ASTM C 270 (2000) Mortar for Unit Masonry
ASTM C 476 (1999) G out for Masonry

ASTM C 494/ C 494M (1999ael) Chemi cal Adm xtures for Concrete

ASTM C 780 (2000) Preconstruction and Construction
Eval uation of Mortars for Plain and
Rei nforced Unit Masonry

ASTM C 1019 (2000) Sanpling and Testing G out

ASTM C 1072 (2000) Measurenent of Masonry Fl exural

Bond Strength

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
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submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Masonry Work; G ED

Drawi ngs i ncludi ng plans, elevations, and details of wall
reinforcement; details of reinforcing bars at corners and wal
i ntersections; offsets; tops, bottonms, and ends of walls; contro
joints; and wall openings. Bar splice locations shall be shown.

Bent bars shall be identified on a bending di agram and shal

be referenced and | ocated on the drawi ngs. Wall dinmensions, bar
cl earances, and wall openings greater than one nmasonry unit in
area shall be shown. No approval will be given to the shop
drawi ngs until the Contractor certifies that all openings,
i ncl udi ng those for nmechani cal and el ectrical service, are shown.
If, during construction, additional masonry openings are required,
t he approved shop drawi ngs shall be resubmitted with the
addi ti onal openi ngs shown along with the proposed changes.
Location of these additional openings shall be clearly
hi ghlighted. The nmininmum scale for wall elevations shall be 1/4
inch per foot. Reinforcement bending details shall conformto the
requi renents of ACI SP-66

SD- 03 Product Data
Concrete Brick
Col d Weather Installation; GRE
Col d weat her construction procedures.
SD- 04 Sanpl es
Concrete Masonry Units (CMJ); G RE
Concrete Brick; GRE
Bar Positioners; GRE
Two of each type used.
Joi nt Reinforcement; G RE

One piece of each type used, including corner and wal
i ntersection pieces, showing at | east two cross wres.

SD-06 Test Reports
Field Testing of Murtar; GRE
Field Testing of Grout; GRE
Masonry Cement; G RE
Fire-rated CMJ, G RE
Test reports from an approved i ndependent |aboratory. Test
reports on a previously tested naterial shall be certified as the
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sane as that proposed for use in this project.
SD-07 Certificates

Concrete Brick

Concrete Masonry Units (CWJ)
Bar Positioners

Joi nt Rei nf or cenent

Rei nforcing Steel Bars and Rods
Masonry Cenent

Precast Concrete Itens

Mortar Adni xtures

G out Adni xtures

Certificates of conpliance stating that the materials neet the
speci fied requirenents.

1.3 DELI VERY, HANDLI NG AND STORAGE

Materials shall be delivered, handled, stored, and protected to avoid
chi ppi ng, breakage, and contact with soil or contamnating material.

1.3.1 Masonry Units

Concrete masonry units shall be covered or protected fromincl ement weat her.

1.3.2 Rei nf or cenent

Steel reinforcing bars and joint reinforcenment shall be stored above the
ground. Steel reinforcing bars and uncoated ties shall be free of |oose
mll scale and rust.

1.3.3 Cenentitious Materials, Sand and Aggregates

Cenentitious and ot her packaged materials shall be delivered in unopened
contai ners, plainly marked and | abel ed wi th manufacturers' nanes and
brands. Cenentitious material shall be stored in dry, weathertight

encl osures or be conpletely covered. Cenent shall be handled in a manner
that will prevent the inclusion of foreign materials and danmage by water or
danmpness. Sand and aggregates shall be stored in a manner to prevent
contam nation or segregation.

PART 2 PRODUCTS

2.1  GENERAL REQUI REMENTS
The source of materials which will affect the appearance of the finished
work shall not be changed after the work has started except with
Contracting Oficer's approval.

2.2 CONCRETE BRI CK
Concrete brick shall conformto ASTM C 55, Type |, G ade N-I. Concrete
brick may be used where necessary for filling out in concrete masonry unit

construction.

2.3 CONCRETE MASONRY UNI TS (CMJ)
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Hol I ow and solid concrete nasonry units shall conformto ASTM C 90. Cenent
shall have a | ow al kali content and be of one brand.

2.3.1 Ki nds and Shapes

Units shall be nodular in size and shall include closer, janb, header,
lintel, and bond beam units and speci al shapes and sizes to conplete the
wor k as i ndi cat ed. Units used in exposed masonry surfaces in any one

buil ding shall have a uniformfine to nediumtexture and a uni form col or.
2.3.2 Fire-Rated CWJ

Concrete masonry units used in fire-rated construction shown on the

drawi ngs shall be of m ni mum equival ent thickness for the fire rating

i ndi cated and the corresponding type of aggregates indicated in TABLE |
Units containing nore than one of the aggregates listed in TABLE | will be
rated on the aggregate requiring the greater m ni num equival ent thickness
to produce the required fire rating.

TABLE |
FI RE- RATED CONCRETE MASONRY UNI TS
See note (a) bel ow

M ni mum equi val ent t hi ckness
inches for fire rating of:

Aggregate Type 4 hours 3 hours 2 hours
Pum ce 4.7 4.0 3.0
Expanded sl ag 5.0 4.2 3.3
Expanded cl ay, shale, 5.7 4.8 3.7
or slate

Li mest one, scoria, cinders 5.9 5.0 4.0

or unexpanded sl ag
Cal car eous gravel 6.2 5.3 4.2
Siliceous gravel 6.7 5.7 4.5

(a) M ni mum equi val ent thickness shall equal net volune as determ ned
in conformance with ASTM C 140 divided by the product of the
actual length and height of the face shell of the unit in inches.
Where walls are to receive plaster or be faced with brick, or
otherwi se forman assenbly; the thickness of plaster or brick or
other material in the assenbly will be included in determning the
equi val ent thickness.

2.4  PRECAST CONCRETE | TEMS
Spl ashbl ocks shall be factory-made units froma plant regularly engaged in

produci ng precast concrete units. Unless otherw se indicated, concrete
shal | be 4,000 psi mnimum conform ng to Section 03300 CAST-I| N PLACE
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STRUCTURAL CONCRETE using 1/2 inch to No. 4 noninal -size coarse aggregate,
and m ni mum rei nforcement shall be the reinforcenment required for handling
of the units. Cearance of 3/4 inch shall be maintai ned between
reinforcenment and faces of units. Unless precast-concrete itens have been
subj ected during nmanufacture to saturated-steam pressure of at |east 120 ps
for at least 5 hours, the itens, after casting, shall be either danp-cured
for 24 hours or steamcured and shall then be aged under cover for 28 days
or longer. Cast-concrete nmenbers wei ghing over 80 pounds shall have
built-in | oops of galvanized wire or other approved provisions for lifting
and anchoring. Units shall have beds and joints at right angles to the
face, with sharp true arises. Exposed-to-view surfaces shall be free of
surface voids, spalls, cracks, and chi pped or broken edges. Precast units
exposed-to-view shall be of uniform appearance and color. Unl ess otherw se
specified, units shall have a snmooth dense finish. Prior to use, each item
shall be wetted and inspected for crazing. Itenms show ng evidence of
dusting, spalling, crazing, or having surfaces treated with a protective
coating will be rejected.

2.4.1 Spl ash Bl ocks

Spl ash bl ocks shall be as detailed. Reinforcenent shall be the
manuf acturer's standard.

2.5 MORTAR

Mortar shall be TypeS in accordance with the proportion specification of
ASTM C 270 except Type S cenent-line nortar proportions shall be 1 part
cement, 1/2 part linme and 4-1/2 parts aggregate; when masonry cenent ASTM C
91 is used the naximumair content shall be Ilimted to 12 percent and
performance equal to cenent-line nortar shall be verified. Verification of
masonry cenent performance shall be based on ASTM C 780 and ASTM C 1072.
Cenent shall have a |low al kali content and be of one brand. Aggregates
shal | be from one source.

2.5.1 Adm xt ures

In cold weat her, a non-chloride based accel erating adni xture nmay be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494/ C
494M Type C.

2.6 GrOUT

Gout shall conformto ASTM C 476. Cenent used in grout shall have a | ow
al kali content. Gout slump shall be between 8 and 10 inches. G out
shal |l be used subject to the limtations of Table Ill. Proportions shal
not be changed and nmaterials with different physical or chem ca
characteristics shall not be used in grout for the work unless additiona
evi dence is furnished that the grout neets the specified requirenents.

2.6.1 Admi xt ures
In cold weat her, a non-chloride based accel erating adni xture nmay be used
subj ect to approval. Accelerating adm xture shall be non-corrosive, shal
contain less than 0.2 percent chlorides, and shall conformto ASTM C 494/C
494M Type C

2.6.2 Grout Barriers
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Grout barriers for vertical cores shall consist of fine nesh wre,
fiberglass, or expanded netal .

.7 BAR POSI TI ONERS

7.1 Bar Positioners

Bar positioners, used to prevent displacenent of reinforcing bars during
the course of construction, shall be factory fabricated from9 gauge stee
wire or equivalent, and coated with a hot-dip galvanized finish. Not nore
than one wire shall cross the cell.

. 8 JA NT REI NFORCEMENT

Joint reinforcement shall be factory fabricated fromsteel w re conformng
to ASTM A 82, wel ded construction. Tack welding will not be acceptable in
rei nforcenent used for wall ties. Wre shall have zinc coating conformng
to ASTM A 153/ A 153M Class B-2. Al wires shall be a m nimumof 9 gauge.
Rei nf orcement shall be | adder type design, having one longitudinal wire in
the nmortar bed of each face shell for hollow units and one wire for solid
units. Joint reinforcenent shall be placed a m nimum of 5/8 inch cover
fromeither face. The distance between crosswires shall not exceed 16
inches. Joint reinforcenment for straight runs shall be furnished in flat
sections not less than 10 feet long. Joint reinforcenent shall be provided
with factory formed corners and intersections.

.9 REI NFORCI NG STEEL BARS AND RODS

Rei nforcing steel bars and rods shall conformto ASTM A 615/ A 615M G ade
60.

.10 FLASHI NG

Fl ashing shall be as specified in Section 07600a SHEET METALWORK, GENERAL.

PART 3 EXECUTI ON

3.

3.

1 ENVI RONVENTAL REQUI REMENTS
1.1 Hot \Weat her Install ation

The foll owi ng precautions shall be taken if masonry is erected when the
anbient air tenperature is nore than 99 degrees F in the shade and the
relative humdity is less than 50 percent. Al masonry materials shall be

shaded fromdirect sunlight; nmortar beds shall be spread no nore than 4 feet
ahead of nmasonry; masonry units shall be set within one mnute of

spreading nortar; and after erection, masonry shall be protected from

di rect exposure to wind and sun for 48 hours.

1.2 Col d Weat her Install ation

Bef ore erecting masonry when anbient tenperature or nean daily air
tenmperature falls bel ow 40 degrees F, a witten statenent of proposed cold
weat her construction procedures shall be submitted for approval. The
follow ng precautions shall be taken during all cold weather erection.

.1.2.1 Preparation

Ice or snow formed on the nmasonry bed shall be thawed by the application of
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3.

heat. Heat shall be applied carefully until the top surface of the nasonry
is dry to the touch. Sections of masonry deemed frozen and damaged shal
be rempoved before continuing construction of those sections.

a. Air Tenperature 40 to 32 Degrees F. Sand or m xing water shall be
heated to produce nortar tenperatures between 40 and 120 degrees F.

b. Air Tenperature 32 to 25 Degrees F. Sand and mi xi ng water shal
be heated to produce nortar tenperatures between 40 and 120
degrees F. Tenperature of nortar on boards shall be naintained
above freezing.

c. Air Tenperature 25 to 20 Degrees F. Sand and m xi ng wat er shal
be heated to provide nortar tenperatures between 40 and 120
degrees F. Tenperature of nortar on boards shall be naintained
above freezing. Sources of heat shall be used on both sides of
wal I s under construction. W ndbreaks shall be enpl oyed when w nd
is in excess of 15 nph.

d. Air Tenmperature 20 Degrees F and bel ow. Sand and ni xi ng wat er
shall be heated to provide nortar tenperatures between 40 and 120
degrees F. Enclosure and auxiliary heat shall be provided to
mai ntain air tenperature above 32 degrees F. Tenperature of units
when | aid shall not be |less than 20 degrees F.

.1.2.2 Conpl et ed Masonry and Masonry Not Bei ng Wrked On

a. Mean daily air tenperature 40 to 32 degrees F. Masonry shall be
protected fromrain or snow for 24 hours by covering with
weat her -resi stive menbrane.

b. Mean daily air tenmperature 32 to 25 degrees F. Masonry shall be
conpl etely covered with weat her-resi stant nmenbrane for 24 hours.

c. Mean Daily Air Tenperature 25 to 20 degrees F. Masonry shall be
conpletely covered with insulating blankets or equally protected
for 24 hours.

d. Mean Daily Tenperature 20 degrees F and Bel ow. Masonry
tenperature shall be maintained above 32 degrees F for 24 hours by
encl osure and suppl enentary heat, by electric heating blankets,
infrared heat |anps, or other approved nethods.

2 LAYl NG MASONRY UNI TS

Masonry units shall be laid in running bond pattern. Each unit shall be
adjusted to its final position while nortar is still soft and plastic.
Units that have been disturbed after the nortar has stiffened shall be
renoved, cleaned, and relaid with fresh nortar. Air spaces, cavities,
chases, and spaces to be grouted shall be kept free fromnortar and ot her
debris. Units used in exposed masonry surfaces shall be selected from
those having the | east anpbunt of chi pped edges or other inperfections
detracting fromthe appearance of the finished work. Vertical joints shal
be kept plunmb. Units being laid and surfaces to receive units shall be
free of water filmand frost. Solid units shall be laid in a nonfurrowed
full bed of nmortar. Units shall be shoved into place so that the vertica
joints are tight. Vertical face shells of concrete nmasonry units, except
where indicated at control, shall be conpletely filled with nortar. Mortar
will be pernmitted to protrude up to 1/2 inch into the space or cells to be
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grouted. Means shall be provided to prevent nortar fromdropping into the
space bel ow.

3.2.1 Surface Preparation

Surfaces upon whi ch masonry is placed shall be cleaned of laitance, dust,
dirt, oil, organic matter, or other foreign materials and shall be slightly
roughened to provide a surface texture with a depth of at |least 1/8 inch.
Sandbl asting shall be used, if necessary, to rempve | aitance from pores and
to expose the aggregate.

3.2.2 Fornms and Shores

Forms and shores shall be sufficiently rigid to prevent deflections which
may result in cracking or other danage to supported nmasonry and
sufficiently tight to prevent |eakage of nortar and grout. Supporting
forns and shores shall not be renoved in | ess than 10 days.

3.2.3 Concrete Masonry Units

Units in piers, pilasters, colums, starting courses on footings, solid
foundation walls, lintels, and beans, and where cells are to be filled with
grout shall be full bedded in nortar under both face shells and webs.

Q her units shall be full bedded under both face shells. Head joints shal
be filled solidly with nortar for a distance in fromthe face of the unit
not |ess than the thickness of the face shell. Foundation walls bel ow
grade shall be grouted solid. Jamb units shall be of the shapes and sizes
to conformwith wall units. Solid units nmay be incorporated in the masonry
wor k where necessary to fill out at corners, gable slopes, and el sewhere as
approved.

3.2.4 Tol er ances

Masonry shall be laid plunmb, true to line, with courses level. Bond
pattern shall be kept plunb throughout. Corners shall be square unless
not ed ot herwi se. Except for walls constructed of prefaced concrete nasonry
units, nmasonry shall be laid within the follow ng tol erances (plus or mnus
unl ess ot herw se noted):

TABLE 11

TOLERANCES

Variation fromthe plunb in the lines
and surfaces of columms, walls and ari ses

In adj acent nmasonry units 1/8 inch
In 10 feet 1/ 4 inch
In 20 feet 3/8 inch
In 40 feet or nore 1/ 2 inch
Variations fromthe plunmb for external corners,

expansi on joints, and other conspicuous |ines

In 20 feet 1/ 4 inch
In 40 feet or nore 1/2 inch
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TOLERANCES
Variations fromthe | evel for exposed lintels,
sills, parapets, horizontal grooves, and ot her
conspi cuous |ines

In 20 feet 1/4 inch
In 40 feet or nore 1/2 inch
Variation fromlevel for bed joints and top

surfaces of bearing walls

In 10 feet 1/4 inch
In 40 feet or nore 1/ 2 inch
Variations fromhorizontal |ines

In 10 feet 1/4 inch
In 20 feet 3/8 inch
In 40 feet or nore 1/ 2 inch
Variations in cross sectional dinensions of

colums and in thickness of walls

M nus 1/4 inch
Pl us 1/ 2 inch

3.2.5 Cutting and Fitting

Full units of the proper size shall be used wherever possible, in lieu of
cut units. Cutting and fitting, including that required to accommbdate the
work of others, shall be done by masonry mechani cs usi ng power nasonry
saws. Concrete masonry units nay be wet or dry cut. Wet cut units, before
being placed in the work, shall be dried to the same surface-dry appearance
as uncut units being laid in the wall. Cut edges shall be clean, true and
sharp. Qpenings in the masonry shall be made carefully so that wall

pl ates, cover plates or escutcheons required by the installation wll

conpl etely conceal the openings and will have bottons parallel with the
masonry bed joints. Reinforced masonry lintels shall be provided above
openi ngs over 12 inches wi de for pipes, ducts, cable trays, and other wal
penetrations, unless steel sleeves are used.

3.2.6 Joi nting
Joints shall be tooled when the nortar is thunbprint hard. Horizontal
joints shall be tooled |last. Joints shall be brushed to renove all |oose
and excess nortar. Mrtar joints shall be finished as follows:

3.2.6.1 Fl ush Joints
Joints in conceal ed masonry surfaces and joints at electrical outlet boxes
in wet areas shall be flush cut. Flush cut joints shall be made by cutting

off the nmortar flush with the face of the wall. Joints in unparged masonry
wal | s bel ow grade shall be pointed tight.
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3.2.6.2 Tool ed Joints

Joints in exposed exterior and interior masonry surfaces shall be tool ed
slightly concave. Joints shall be tooled with a jointer slightly |arger
than the joint width so that conplete contact is made al ong the edges of
the unit. Tooling shall be perforned so that the nortar is conpressed and
the joint surface is sealed. Jointer of sufficient length shall be used to
obtain a straight and true nortar joint.

3.2.6.3 Door and W ndow Frane Joints

On the exposed interior side of exterior frames, joints between franes and
abutting masonry walls shall be raked to a depth of 3/8 inch. On the
exterior side of exterior frames, joints between frames and abutting
masonry walls shall be raked to a depth of 3/8 inch.

3.2.7 Joint Wdths

Joint widths shall be as follows:
3.2.7.1 Concrete Masonry Units

Concrete masonry units shall have 3/8 inch joints.
3.2.8 Enbedded Itens

Spaces around built-in items shall be filled with nortar. Openings around
flush-nount electrical outlet boxes in wet |ocations shall be pointed with
nortar. Wall plugs, accessories, flashing, pipe sleeves and other itens
required to be built-in shall be enbedded as the nmasonry work progresses.
Joint reinforcement shall be fully enbedded in the mortar. Cells receiving
anchor bolts and cells of the first course bel ow bearing plates shall be
filled with grout.

3.2.9 Unfi ni shed Wor k

Unfini shed work shall be stepped back for joining with new work. Toot hing
may be resorted to only when specifically approved. Loose nortar shall be
renoved and the exposed joints shall be thoroughly cleaned before |aying
new wor k.

3.2.10 Masonry Wall Intersections

Each course shall be masonry bonded at corners and el sewhere as shown.
Masonry wal Il s shall be anchored or tied together at corners and
intersections with bond beamreinforcenent and prefabricated corner or tee
pi eces of joint reinforcenent as shown.

3.3 MORTAR

Mortar shall be mixed in a mechanically operated nortar mixer for at |east
3 mnutes, but not nore than 5 mnutes. Measurenent of ingredients for
nortar shall be by volune. Ingredients not in containers, such as sand,
shal | be accurately measured by the use of neasuring boxes. Water shall be
mxed with the dry ingredients in sufficient amount to provide a workabl e
m xture which will adhere to the vertical surfaces of masonry units.

Mortar that has stiffened because of |oss of water through evaporation
shal |l be retenpered by adding water to restore the proper consistency and
workability. Mortar that has reached its initial set or that has not been
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used within 2-1/2 hours after mixing shall be discarded.
3.4  REINFORCI NG STEEL

Rei nf orcenent shall be cl eaned of |oose, flaky rust, scale, grease, nortar,
grout, or other coating which night destroy or reduce its bond prior to

pl acing grout. Bars wth kinks or bends not shown on the draw ngs shal

not be used. Reinforcenent shall be placed prior to grouting. Unless
otherw se indicated, vertical wall reinforcement shall extend to within 2
inches of tops of walls.

3.4.1 Posi tioni ng Bars

Vertical bars shall be accurately placed within the cells at the positions
i ndi cated on the drawi ngs. A m nimum cl earance of 1/2 inch shall be

mai nt ai ned between the bars and masonry units. M ninum cl earance between
paral l el bars shall be one dianeter of the reinforcenment. Vertica
reinforcing may be held in place using bar positioners |ocated near the
ends of each bar and at internediate intervals of not nore than 192
diameters of the reinforcement. Colum and pilaster ties shall be wired in
position around the vertical steel. Ties shall be in contact with the
vertical reinforcenent and shall not be placed in horizontal bed joints.

3.4.2 Splices

Bars shall be | apped a m ni mum of 48 di ameters of the reinforcenent.
Wl ded or mechani cal connections shall devel op at | east 125 percent of the
specified yield strength of the reinforcenent.

3.5 JA NT REI NFORCEMENT

Joint reinforcenment shall be installed at 16 inches on center or as

i ndi cated. Reinforcement shall be | apped not |ess than 6 inches.

Pref abricated sections shall be installed at corners and wal |
intersections. The longitudinal wires of joint reinforcenment shall be

pl aced to provide not |ess than 5/8 inch cover to either face of the unit.

3.6 PLACI NG GROUT

Cells containing reinforcing bars shall be filled with grout. Hollow
masonry units in walls or partitions supporting plunbing, heating, or other
nechani cal fixtures, voids at door and w ndow janbs, and other indicated
spaces shall be filled solid with grout. Cells under lintel bearings on
each side of openings shall be filled solid with grout for full height of
openi ngs. Walls below grade, lintels, and bond beans shall be filled solid
with grout. Units other than open end units may require grouting each
course to preclude voids in the units. Gout not in place within 1-1/2
hours after water is first added to the batch shall be discarded.
Sufficient time shall be allowed between grout lifts to preclude

di spl acerment or cracking of face shells of masonry units. |f bl owouts,
flowouts, msalignment, or cracking of face shells should occur during
construction, the wall shall be torn down and rebuilt.

3.6.1 Vertical Grout Barriers for Fully Grouted Walls

Grout barriers shall be provided not nore than 30 feet apart, or as
required, to limt the horizontal flow of grout for each pour.

3.6.2 Hori zontal Grout Barriers
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Gout barriers shall be enbedded in nortar below cells of hollow units
recei ving grout.

3.6.3 Cl eanout s
3.6.3.1 Cl eanouts for Hollow Unit Masonry Construction

Cl eanout hol es shall be provided at the bottom of every pour in cores
containing vertical reinforcement when the height of the grout pour exceeds
5 feet. Were all cells are to be grouted, cleanout courses shall be
constructed using bond beamunits in an inverted position to permt
cleaning of all cells. deanout holes shall be provided at a naxi num
spaci ng of 32 inches where all cells are to be filled with grout. A new
series of cleanouts shall be established if grouting operations are stopped
for nmore than 4 hours. Ceanouts shall not be less than 3 by 4 inch

openi ngs cut fromone face shell. Mnufacturer's standard cutout units may
be used at the Contractor's option. deanout holes shall not be closed
until masonry work, reinforcenment, and final cleaning of the grout spaces
have been comnpl eted and i nspected. For walls which will be exposed to

vi ew, cleanout hol es shall be closed in an approved manner to match
surroundi ng nasonry.

3.6.4 Grouti ng Equi pnent
3.6.4.1 G out Punps

Punpi ng t hrough al um numtubes will not be permitted. Punps shall be
operated to produce a continuous stream of grout w thout air pockets,
segregation, or contamnation. Upon conpletion of each day's punping,
waste materials and debris shall be removed fromthe equi pment, and

di sposed of outside the masonry.

3.6.4.2 Vi brators

Internal vibrators shall mamintain a speed of not |ess than 5,000 inpul ses
per m nute when subrerged in the grout. At |east one spare vibrator shal
be maintained at the site at all times. Vibrators shall be applied at
uniformy spaced points not further apart than the visible effectiveness of
the machine. Duration of vibration shall be Iimted to tine necessary to
produce satisfactory consolidation wi thout causing segregation.

3.6.5 G out Pl acenent

Masonry shall be laid to the top of a pour before placing grout. G out
shall not be placed in two-wythe solid unit masonry cavity until nortar
joints have set for at |east 3 days during hot weather and 5 days during
cold danmp weather. Grout shall not be placed in hollow unit nasonry unti
nortar joints have set for at |east 24 hours. Gout shall be placed using
a hand bucket, concrete hopper, or grout punp to conpletely fill the grout
spaces w t hout segregation of the aggregates. Vibrators shall not be
inserted into lower pours that are in a sem-solidified state. The height
of grout pours and type of grout used shall be linted by the di nensions of
grout spaces as indicated in Table Ill. Lowlift grout nethods nmay be used
on pours up to and including 5 feet in height. Hgh-lift grout nethods
shal | be used on pours exceeding 5 feet in height.

3.6.5.1 Low Li ft Method
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G out shall be placed at a rate that will not cause displacement of the
masonry due to hydrostatic pressure of the grout. Mortar protruding nore
than 1/2 inch into the grout space shall be renoved before begi nning the
grouting operation. Gout pours 12 inches or less in height shall be
consol i dated by nmechanical vibration or by puddling. Gout pours over 12
inches in height shall be consolidated by nechanical vibration and
reconsol i dated by nechanical vibration after initial water |oss and
settlenent has occurred. Vibrators shall not be inserted into | ower pours
that are in a sem -solidified state. Lowlift grout shall be used subject
tothe limtations of Table I11.

3.6.5.2 Hgh-Lift Method

Mortar droppings shall be cleaned fromthe bottomof the grout space and
fromreinforcing steel. Mortar protruding nore than 1/4 inch into the
grout space shall be renpoved by dislodging the projections with a rod or
stick as the work progresses. Reinforcing, bolts, and enbedded connections
shall be rigidly held in position before grouting is started. CMJ units
shall not be pre-wetted. Gout, fromthe mxer to the point of deposit in
the grout space shall be placed as rapidly as practical by punping and

pl aci ng met hods which will prevent segregation of the m x and cause a
m ni mum of grout splatter on reinforcing and masonry surfaces not being
i medi ately encased in the grout |ift. The individual lifts of grout shal

be limted to 4 feet in height. The first lift of grout shall be placed to
a uni formheight within the pour section and vibrated thoroughly to fil

all voids. This first vibration shall follow imediately behind the
pouring of the grout using an approved nmechanical vibrator. After a

wai ting period sufficient to pernmit the grout to becone plastic, but before
it has taken any set, the succeeding lift shall be poured and vibrated 12
to 18 inches into the preceding Iift. |[If the placing of the succeeding
lift is going to be delayed beyond the period of workability of the
precedi ng, each lift shall be reconsolidated by reworking with a second

vi brator as soon as the grout has taken its settlenent shrinkage. The

wai ting, pouring, and reconsolidation steps shall be repeated until the top
of the pour is reached. The top |Iift shall be reconsolidated after the
required waiting period. The high-lift grouting of any section of wal
between vertical grout barriers shall be conpleted to the top of a pour in
one working day unless a new series of cleanout holes is established and
the resulting horizontal construction joint cleaned. High-lift grout shal
be used subject to the [imtations in Table I1I1.

TABLE 111
POUR HEI GAT AND TYPE OF GROUT FOR VARI QUS GROUT SPACE DI MENSI ONS

M ni rum Di nensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (in.) (1,2)
G out Pour
Hei ght G out Grouting Mul tiwyt he Hol | ow uni t
(feet) (4) Type Procedure Masonry (3) Masonry
1 Fi ne Low Lift 3/4 1-1/2 x 2
5 Fi ne Low Lift 2 2 x 3
8 Fi ne Hi gh Lift 2 2 x 3
12 Fi ne H gh Lift 2-1/2 2-1/2 x 3
24 Fi ne H gh Lift 3 3 x3
1 Coar se Low Lift 1-1/2 1-1/2 x 3
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TABLE 111
POUR HEI GAT AND TYPE OF GROUT FOR VARI QUS GROUT SPACE DI MENSI ONS

M ni rum Di nensi ons of the
Total Clear Areas Wthin G out

Maxi mum Spaces and Cells (in.) (1,2)
G out Pour
Hei ght Gr out Grouting Mul tiwyt he Hol | ow uni t
(feet) (4) Type Procedure Masonry (3) Masonry
5 Coar se Low Lift 2 2-1/2 x 3
8 Coar se Hi gh Lift 2 3 x 3
12 Coar se Hi gh Lift 2-1/2 3 x 3
24 Coar se High Lift 3 3 x 4
Not es:

(1) The actual grout space or cell dinmension nust be larger than the
sum of the follow ng itens:
a) The required mni nrum di mensions of total clear areas given in
the tabl e above;
b) The width of any nortar projections within the space;
c) The horizontal projections of the dianeters of the horizontal
reinforcing bars within a cross section of the grout space or cell.

(2) The m ni num di mrensions of the total clear areas shall be made up
of one or nore open areas, with at | east one area being 3/4 inch
or greater in wdth.

(3) For grouting spaces between masonry wyt hes.

(4) Where only cells of hollow nmasonry units containing reinforcenent
are grouted, the nmaxi num hei ght of the pour shall not exceed the
di stance between horizontal bond beans.

3.7 BOND BEAMS

Bond beans shall be filled with grout and reinforced as indicated on the
drawi ngs. Gout barriers shall be installed under bond beamunits to
retain the grout as required. Reinforcenent shall be continuous, including
around corners, except through control joints, unless otherw se indicated
on the drawi ngs. VWhere splices are required for continuity, reinforcenent
shal | be | apped 48 bar dianmeters. A mninmumclearance of 1/2 inch shall be
mai nt ai ned between reinforcenent and interior faces of units.

3.8 CONTRCOL JA NTS

Control joints shall be provided as indicated and shall be constructed by
using nortar to fill the head joint in accordance with the details shown on
the drawi ngs. The vertical nortar joint at control joint |ocations shal

be continuous, including through all bond beans. This shall be
acconplished by utilizing half blocks in alternating courses on each side
of the joint. Exposed interior control joints shall be raked to a depth of
1/4 inch. Conceal ed control joints shall be flush cut.

3.9 LI NTELS

3.9.1 Masonry Lintels
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Masonry lintels shall be constructed with lintel units filled solid with
grout in all courses and reinforced with a m ninmum of two No. 4 bars in the
bottom course unl ess otherw se indicated on the drawi ngs. Lintel

rei nforcenent shall extend beyond each side of nasonry opening 40 bar

di aneters or 24 inches, whichever is greater. Reinforcing bars shall be
supported in place prior to grouting and shall be located 1/2 inch above
the bottominside surface of the lintel unit.

3.10  SPLASH BLOCKS
Spl ash bl ocks shall be | ocated as shown.
3.11 PO NTI NG AND CLEANI NG

After nortar joints have attained their initial set, but prior to
hardeni ng, nortar and grout daubs or splashings shall be conpletely renoved
frommasonry-unit surfaces that will be exposed or painted. Before

compl etion of the work, defects in joints of masonry to be exposed or

pai nted shall be raked out as necessary, filled with nortar, and tooled to
match existing joints. |Imediately after grout work is conpleted, scum and
stai ns which have percol ated through the masonry work shall be renoved
using a high pressure streamof water and a stiff bristled brush. Masonry
surfaces shall not be cl eaned, other than renoving excess surface nortar,
until nmortar in joints has hardened. Masonry surfaces shall be left clean,
free of nortar daubs, dirt, stain, and discoloration, including scumfrom
cl eaning operations, and with tight nortar joints throughout. Metal tools
and netal brushes shall not be used for cleaning.

3.11.1 Concrete Masonry Unit and Concrete Brick Surfaces

Exposed concrete masonry unit and concrete brick surfaces shall be
dry-brushed at the end of each day's work and after any required pointing,
using stiff-fiber bristled brushes.

3.12 BEARI NG PLATES

Bearing plates for beans, joists, joist girders and simlar structura
menbers shall be set to the proper line and el evati on with danmp-pack
bedding nortar. Bedding nortar shall be as specified in Section 03300
CAST- | N- PLACE STRUCTURAL CONCRETE

3.13 PROTECTI ON

Facing materials shall be protected against staining. Top of walls shal

be covered wi th nonstaining waterproof covering or nenbrane when work is
not in progress. Covering of the top of the unfinished walls shal

continue until the wall is waterproofed with a conplete roof or parapet
system Covering shall extend a minimmof 2 feet down on each side of the
wal | and shall be held securely in place. Before starting or resunmng, top
surface of masonry in place shall be cleaned of |oose nortar and foreign
mat eri al .

3.14  TEST REPORTS
3.14.1 Field Testing of Mortar

At | east three specinens of nortar shall be taken each day. A |ayer of
nortar 1/2 to 5/8 inch thick shall be spread on the nmasonry units and
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allowed to stand for one mnute. The specinens shall then be prepared and
tested for conpressive strength in accordance with ASTM C 780.

3.14.2 Field Testing of G out
Field sanpling and testing of grout shall be in accordance with the
appl i cabl e provisions of ASTM C 1019. A m ni mum of three speci nens of
grout per day shall be sanpled and tested. Each speci nen shall have a

m ni mum ul ti mate conpressive strength of 2000 psi at 28 days.

-- End of Section --
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SECTI ON 05106

ROLLI NG COVER ( CUSTOM FABRI CATED)
03/99; Rev. 12/00

PART 1 GENERAL

Thi s specification covers the factory fabrication, assenbly, testing, and
shi pping requirenments for custom fabricated rolling covers having al uni num
shells as indicated in vault schedule on the vault drawings. Covers are to
be field installed on variously sized new and/ or existing hydrant fueling
system vaul ts and tanks.

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSOCI ATI ON ( AA)

AA SAS- 30 (1986) Specifications for Al um num
Structures

ASME | NTERNATI ONAL ( ASME)

ASME B4.1 (1967; R 1999) Preferred Linmts and Fits
for Cylindrical Parts

ASME B46. 1 (1995) Surface Texture (Surface Roughness,
Wavi ness, and Lay)

ASME BPV | X (1998) Boiler and Pressure Vessel Code;
Section I X, Wl ding and Brazing
Qualifications

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (2000a) Carbon Structural Steel

ASTM A 123/ A 123M (2000) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 276 (1998b) Stainless Steel Bars and Shapes

ASTM A 307 (2000) Carbon Steel Bolts and Studs,
60 000 psi Tensile Strength

ASTM A 500 (1999) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 563 (2000) Carbon and Alloy Steel Nuts

ASTM B 209 (2000) Al unmi num and Al unmi num Al | oy Sheet
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and Pl ate
AMERI CAN VELDI NG SOCI ETY ( AWS)
AWS D1.1 (2000) Structural Welding Code - Steel

AWS D1. 2 (1997) Structural Wl ding Code - Al um num

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnmittals
Assenbly Test; G RE.

A letter, at least 10 worki ng days in advance, advising the
contracting officer of the Assenbly Test.

Accept ance Testing; G RE.

Aletter, at least 7 days in advance, advising the contracting
of ficer of the Acceptance Test.

SD- 02 Shop Drawi ngs
Detail Draw ngs; G ED.

Detail drawi ngs for nmetal work and nachi ne work shall be
submitted and approved prior to fabrication. Detail draw ngs
shal | include a sketch showi ng final wheel to axle nouinting
(i..e., washers, nuts, spacers).

SD- 03 Product Data
Wieel s; G RE

To include wheel manufacturer's catal ogue cuts and di nensi onal
sheets. Data shall contain a description of the item naterials of

construction, and dinensions. Subnmittal shall include data
sufficient to indicate conpliance with specifications. Itens
pertaining to specifications shall be marked with a heavy bl ack
arrow.

Materials List; G ED.

Materials list for fabricated itens shall be subnmtted at the
time of submittal of detail draw ngs.

Wl di ng; G ED
WPS not prequalified.

Wl di ng of Al unmi num G ED.
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1

Schedul es of wel ding processes for alum num fabrications shal
be subnmitted and approved prior to comrencing fabrication

Steel Welding Repairs; G ED.

Wl ding repair plans for steel shall be subnitted and approved
prior to making repairs.

SD-07 Certificates
Wel der Qualifications

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS D1. 1.

Wl di ng of Al umi num G ED

Certified report for alum numwel ding qualification tests shal
be submitted and approved prior to commenci ng wel di ng.

3 METALWORK AND MACHI NE WORK DETAI L DRAW NGS

Detail drawi ngs for netal work and nachi ne work shall include catal og cuts,
tenpl ates, fabrication and assenbly details, and type, grade, and cl ass of
material as appropriate. El enents of fabricated itens inadvertently
omtted on contract draw ngs shall be detailed by the fabricator and
indicated on the detail draw ngs. Draw ngs shall include all dinensiona
and tol erance data for each size of vault being fabricated.

.4  Welder Qualifications

The Contractor shall certify that the wel ders, wel ding operators and tack
wel ders who will performstructural steel welding have been qualified for
the particular type of work to be done in accordance with the requirenents
of AWS D1.1, Section 4, prior to comencing fabrication. The certificate

shall list the qualified welders by nane and shall specify the code and
procedures under which qualified and the date of qualification. Prior
qualification will be accepted if welders have perforned satisfactory work

under the code for which qualified within the preceding three nonths. The
Contractor shall require welders to repeat the qualifying tests when their
work indicates a reasonable doubt as to proficiency. Those passing the
requalification tests will be recertified. Those not passing will be
disqualified until passing. Al expenses in connection with qualification
and requalification shall be borne by the Contractor.

.5 VORKMANSHI P

Wor kmanshi p shall be of the highest grade and in accordance with the best
nodern practices to conformwi th the specifications for the item of work
bei ng furnished. Welding shall be continuous along the entire area of
contact except where tack welding is permtted. Exposed connections of
work in place shall not be tack wel ded. Exposed welds shall be ground
snoot h. Exposed surfaces of work in place shall have a snooth finish

PART 2 PRODUCTS

2.

1 MATERI ALS
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2.1.1 Bolts and Cap Screws
All bolts shall be steel and shall conformto ASTM A 307, G ade A, Hex.
2.1.2 Nut s

Shall conformto ASTM A 563, Grade A, Hex, and shall be of the same finish
as the fasteners they are used wth.

2.1.3 Washer s

Fl at washers shall conformto the requirenents of ASTM A 276 (stainless
steel).

2.1. 4 Tube Steel
Structural tubing shall conformto ASTM A 500, Grade B
2.1.5 Rol I'i ng Cover Shel

Cover shell material shall be as indicated on the draw ngs and specified as
fol | ows:

2.1.5.1 Structural Steel
Carbon grade steel shall conformto ASTM A 36/ A 36M
2.1.5.2 Al um num

Al um num sheets and strips shall conmply with ASTM B 209, alloy and tenper
best suited for the purpose.

2.2 WHEELS

Weel s shall be of the heavy duty industrial type and shall be the product
of a company regularly engaged in the production of wheels. The wheels
shal | have solid rubber tires that are nol ded onto spoked or solid centers
that are either cast, forged, or machined. The rubber shall have a hardness
rating of 80-90 Shore A duroneter. Tires shall not stretch or work | oose
fromthe nmetal center. The wheels shall be fitted with roller bearings and
shal |l be pressure lubricated froma grease fitting when avail able. The

wheel s shall work in a tenperature range of -40°F to +200° F. The entire
wheel assenbly shall be symmetrical and shall spin concentrically around
the bearing. Metal centers shall be finished with either an epoxy paint, a
powder coating, or shall be nanufacture gal vanized. The diameter of the
carrier wheels shall be 6" and the dianeter of the side wheels shall be 3".
The fabricator shall use appropriate washers and spacers to | ock the inner
bearing bushing to the axle. Weels shall be simlar or equal to the
fol | owi ng:

6" Dia. x 2" wide - McMster-Carr Cat. 105, Pg. 935 No. 8368T25
3" Dia. x 1 3/8" wide - McMaster-Carr Cat.105, Pg. 935 No. 2319T1
2.2.1 Axles
The axl e assenbly shall be stainless steel and shall be eccentrically

machi ned. A slotted adjustnent cam plate shall be attached to the axle by
wel ding as indicated on the drawi ngs. Eccentric offset shall be a m ninum
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of 1/4 inch. Dianeter, tolerance and finish of the mating axle shaft shal
be coordinated with the wheel manufacturer's diameters and tol erances for a
close fit. Al fits and tol erances shall be indicated on the shop

drawi ngs. WMaterial, weld, and nut shall all be a 300 series stainless
steel .

PART 3 EXECUTI ON
3.1 FABRI CATI ON

3.1.1 Cener a

Mat eri al rmust be straight before being laid off or worked. |If
straightening is necessary it shall be done by methods that will not inpair
the metal. Sharp kinks or bends shall be cause for rejection of the
material. Material with welds will not be accepted except where welding is

definitely specified, indicated or otherw se approved. Bends shall be nmade
by approved dies, press brakes or bending rolls. Were heating is
required, precautions shall be taken to avoid overheating or warping the
nmetal and it shall be allowed to cool in a manner that will not inpair the
original properties of the netal. Proposed flame cutting of material other
than structural steel shall be subject to approval and shall be indicated
on detail drawi ngs. Shearing shall be accurate and all portions of the
work shall be neatly finished. Corners shall be square and true unless

ot herwi se shown on the drawi ngs. Re-entrant cuts shall be filleted to a

m ni mum radi us of 3/4 inch unl ess otherw se approved. Finished nmenbers
shall be free of tw sts, bends and open joints. Bolts, nuts and screws
shal |l be tight.

3.1.2 Di mensi onal Tol er ances

D nmensi ons shall be neasured by a calibrated steel tape of approximtely
the sane tenperature as the material being measured. The overal

di nensi ons of an assenbl ed structural unit shall be within the tol erances
i ndi cated on the drawi ngs or as specified in the particular section of
these specifications for the itemof work. Were tolerances are not
specified in other sections of these specifications or shown, an allowabl e
variation of 1/32 inch is permssible in the overall |ength of component
menbers with both ends mlled and conponent nenbers without nilled ends
shal |l not deviate fromthe di mensions shown by not nore than 1/16 inch for
nenbers 30 feet or less in length and by nore than 1/8 inch for nmenbers
over 30 feet in length.

3.1.3 St eel

Structural steel may be cut, when approved, by nechanically guided or
hand- gui ded torches, provided an accurate profile with a surface that is
snmooth and free fromcracks and notches is obtained. Surfaces and edges to
be wel ded shall be prepared in accordance with AW Dl1.1, Subsection 3.2.
Where structural steel is not to be wel ded, chipping or grinding will not
be required except as necessary to renove slag and sharp edges of
nechani cal | y gui ded or hand-gui ded cuts not exposed to view. Hand-gui ded
cuts which are to be exposed or visible shall be chipped, ground or

machi ned to sound netal.

3.1.4 Al um num

Layi ng out and cutting of alum numshall be in accordance with the AA SAS- 30,
Section 6.
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3.

3.

1.5 Bol t ed Connecti ons
1.5.1 Bol ted Steel Connections

Bolts, nuts and washers shall be of the type specified or indicated.

Bevel ed washers shall be used where bearing faces have a slope of nore than

1: 20 with respect to a plane normal to the bolt axis. Bolt holes shall be

accurately | ocated, smooth, perpendicular to the nenber and cylindrical.

Holes for Bolts shall be drilled or subdrilled and reaned in the shop and

shall not be nore than 1/16 inch |arger than the dianeter of the bolt

unl ess otherw se approved, or as indicated on the draw ngs or specified

bel ow. Poor matching of holes will be cause for rejection. Drifting

occurring during assenbly shall not distort the netal or enlarge the holes.
Reaming to a larger dianeter of the next standard size bolt will be

al l oned for slight m snmatching.

.1.5.2 Bol t ed Al umi num Connecti ons

Punching, drilling, ream ng and bolting for bolted al um num connecti ons
shall conformto the requirements of AA SAS-30, Section 6.

.2 MACHI NE WORK

Tol erances, all owances and gauges for netal fits between plain,

non-t hreaded, cylindrical parts shall conformto ASME B4.1 for the class of

fit shown or required unless otherwi se shown on approved detail draw ngs.

VWere fits are not shown they shall be suitable as approved. Tol erances

for machine-finished surfaces designated by non-deci mal di nensions shall be
within 1/64 inch, unless otherw se indicated on the drawi ngs. Sufficient
machi ni ng stock shall be allowed to ensure true surfaces of solid material.
Assenbl ed parts shall be accurately machined and all |ike parts shall be

i nterchangeable. Al drilled holes shall be accurately | ocated.

2.1 Fi ni shed Surfaces

Surface finishes indicated or specified herein shall be in accordance with
ASME B46.1. Values of required roughness heights are arithmetical average
devi ati ons expressed in nicroinches. These values are maxi mum Lesser
degrees will be satisfactory unless otherw se indicated. Conpliance with
surface requirenments shall be determ ned by sense of feel and visua

i nspection of the work conpared to Roughness Conpari son Specinens in
accordance with the provisions of ASME B46.1. Values of roughness wi dth
and wavi ness hei ght shall be consistent with the general type of finish
speci fied by roughness height. Where the finish is not indicated or
specified it shall be that which is npbst suitable for the particular
surface, provide the class of fit required and be indicated on the detai
drawi ngs by a synbol which confornms to ASME B46. 1 when machine finishing is
provided. Flaws such as scratches, ridges, holes, peaks, cracks or checks
which will nake the part unsuitable for the intended use will be cause for
rejection.

. 2.2 Unfi ni shed Surfaces

Al work shall be laid out to secure proper matching of adjoining

unfini shed surfaces unless otherwi se directed. Where there is a large

di screpancy between adj oi ni ng unfini shed surfaces they shall be chipped and
ground snmooth or machined to secure proper alignnent. Unfinished surfaces
shall be true to the lines and di mensi ons shown and shall be chi pped or
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ground free of all projections and rough spots. Depressions or holes not
affecting the strength or useful ness of the parts shall be filled in an
approved manner.

3.3 M SCELLANEQUS PROVI SI ONS
3.3.1 Metal I'i c Coati ngs

Zinc Coatings. Zinc coatings shall be applied in a manner and of a
thickness and quality conformng to ASTM A 123/ A 123M Were zinc coati ngs
are destroyed by cutting, welding or other causes the affected areas shal
be regal vani zed. Coatings 2 ounces or heavier shall be regalvanized with a
suitable lownelting zinc base alloy sinmilar to the recomendati ons of the
American Hot-Di p Gal vani zers Association to the thickness and quality
specified for the original zinc coating.

3.3.2 Cl eani ng of Stainless Stee

G 1, paint and other foreign substances shall be renoved from stainless
steel surfaces after fabrication. C eaning shall be done by vapor
degreasing or by the use of cleaners of the alkaline, emulsion or solvent

type.
3.4 VELDI NG
3.4.1 Wl di ng of Structural Steel

Wel di ng shall be in accordance with AWS D1. 1. Wl di ng procedures which
are considered prequalified as specified in AWs D1.1 will be accepted

wi thout further qualification. The Contractor shall subnmit for approval a
listing or an annotated drawing to indicate the joints not prequalified.
Procedure qualification shall be required for these joints.

3.4.2 Wel di ng of Al um num

Wel di ng of alum num shall conformto AA SAS-30 or AWS D1.2, Sections 1
through 7, 9 and 10. The wel ding process and wel di ng operators shall be
prequalified as required by AWS D1.2, Section 5 or AA SAS-30, Subsection
7.2.4 in accordance with the methods described in ASME BPV | X, Section I X
A certified report giving the results of the qualifying tests shall be
furni shed for approval. A conplete schedule of the welding process for
each al um num fabrication to be wel ded shall be furnished for approval.

3.4.3 Wl di ng I nspection

The Contractor shall maintain an approved inspection system and perform
required inspections in accordance with Contract C ause CONTRACTOR

| NSPECTI ON SYSTEM Wl di ng shall be subject to inspection to determ ne
conformance with the requirenments of AWS Dl1.1, the approved wel di ng
procedures and provisions stated in other sections of these specifications.

3.4.3.1 Visual Exam nation
Al'l conpl eted wel ds shall be cl eaned and carefully exam ned for
insufficient throat or |eg sizes, cracks, undercutting, overlap, excessive
convexity or reinforcenent and other surface defects to ensure conpliance
with the requirenents of AW5 D1.1, Section 3 and Section 9, Part D.

3.4.4 Steel Welding Repairs
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Def ective wel ds shall be repaired in accordance with AW D1.1, Section 5.
Defective weld netal shall be removed to sound netal by use of air
carbon-arc or oxygen gougi ng. The surfaces shall be thoroughly cl eaned
before wel ding. Welds that have been repaired shall be retested by the
sanme nmethods used in the original inspection. Costs for repairs and
retesting shall be borne by the Contractor. Repair procedure shall be
submitted for approval prior to doing repair.

3.5 ASSEMBLY

Al parts to be assenbl ed shall be thoroughly cleaned. Packing conpounds,
rust, dirt, grit and other foreign matter shall be renmoved. Holes and
grooves for lubrication shall be cleaned. Enclosed chanbers or passages
shal | be examined to make sure that they are free from damagi ng nmateri al s.
Where units or itens are shipped as assenblies they will be inspected prior
to installation. Pipe wenches, cold chisels or other tools likely to cause
damage to the surfaces of rods, nuts or other parts shall not be used for
assenbling and tightening parts. Bolts and screws shall be tightened
firmy and uniformy but care shall be taken not to overstress the threads.
When a half nut is used for locking a full nut the half nut shall be
placed first and followed by the full nut. Threads of all bolts, nuts and
screws shall be lubricated with a lubricant before assenbly. Threads of
corrosion-resisting steel bolts and nuts shall be coated with an approved
antigalling compound. Driving and drifting bolts or keys will not be
permtted.

3.6  PROTECTI ON OF FI NI SHED WORK
3.6.1 Lubrication After Assenbly

After assenbly all wheels shall be pressure lubricated or oil ed.
3.6.2  Alum num

Alumi numin contact with structural steel in the area of the cover shel
fastener angle clips shall be protected agai nst gal vanic or corrosive
action by being given a coat of zinc-chromate prinmer and a coat of al um num
pai nt .

3.7 SHOP TESTI NG
3.7.1  Weel Assenbly Testing

The first wheel assenbly shall be tested for correct fit and operation in
the presence of the Contracting O ficer unless otherwi se waived in witing.
The wheel shall rotate concentricly and snmoothly on the bearings. The cam
adj uster shall provide at least 1/8 inch of adjustrment in each vertica
direction. Wiving of tests will not relieve the Contractor of
responsibility for any fault in operation, workmanship or material that
occurs before the conmpletion of the contract or guarantee.

3.7.2 Assenbly Test

Each rolling cover including the shell, carrier, frane, and tenporary
brackets shall be assenbled in the shop to deternine the correctness of
the fabrication and matchi ng of the component parts. Tol erances shall not
exceed those shown on the drawi ngs. Each cover assenbly shall be closely
checked to ensure that all necessary clearances have been provi ded and that
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bi ndi ng does not occur in any noving part. Assenbly in the shop shall be
done on a straight and level floor or platform the frame shall be mounted
on tenporary supports in a |level position. The carrier shall nove smoothly
and with minimal effort. M salignment or poor operation, or defects

di scl osed shall be imrediately remedi ed by the Contractor without cost to
the Government. Assenbly, testing, and di sassenbly work shall be perforned
in the presence of the Contracting Officer unless waived in witing. Ten
wor ki ng days notice of the first rolling cover assenmbly shall be given the
Contracting Oficer.

3.8 PREPARATI ON FOR SHI PPI NG

Bef ore di sassenbly for shipnment each rolling cover subassenbly shall be
mat ch-mar k stanmped (or as otherw se approved) to facilitate correct
reassenbly in the field. The |ocation of stanpings shall be indicated by
circling with aring of white chalk after the shop finish has been applied
or as otherwi se directed. Each subassenbly shall be wood crated, slatted,
ski d nmounted, or otherw se packaged such that abrasion does not occur
during shipment.

3.9 ACCEPTANCE TESTI NG

The rolling cover shall be field tested by the contractor to ensure proper

wheel adjustnents to elimnate binding and track misalignment. 1In addition
contractor shall dempbnstrate to the Contracting Oficer's Representative
that the cover, and cover tracks are level. The rolling cover shall be

rolled the full distance of the tracks. The test shall be repeated a
sufficient nunber of tinmes (mninmumof three) to denonstrate proper
operation. Msalignment or poor operation, or defects disclosed shall be

i medi ately renedi ed by the Contractor without cost to the Governnment. The
Contractor shall provide all personnel necessary to conduct the tests.
Testing shall be performed in the presence of Contracting Officer. The
Contractor shall notify the Contracting Officer 7 days prior to testing
oper ati ons.

-- End of Section --
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PART 1 GENERAL

1.

1 REFERENCES

SECTI ON 05120A

STRUCTURAL STEEL

01/ 02

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC ASD Manual

Al SC ASD/ LRFD Vol 11

Al SC Design Guide No. 10

Al SC S303

(1989) Manual of Steel Construction
Al l owabl e Stress Design

(1992) Manual of Steel Construction Vol
I'l1: Connections

(1989) FErection Bracing of Low Rise
Structural Steel Franes

(2000) Code of Standard Practice for Steel
Bui | di ngs and Bri dges

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 307

ASTM A 325

ASTM A 36/ A 36M

ASTM A 500

ASTM A 563
ASTM F 436

ASTM F 844

ASTM F 959

(2000) Carbon Steel Bolts and Studs, 60
000 psi Tensile Strength

(2000) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ni mum Tensile
Strength

(2000a) Carbon Structural Steel

(1999) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

(2000) Carbon and Alloy Steel Nuts
(2000) Hardened Steel Washers

(2000) Washers, Steel, Plain (Flat),
Unhar dened for General Use

(1999a) Conpressi bl e-Washer-Type Direct
Tension Indicators for Use with Structural
Fast eners

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS A2. 4

(1998) Standard Synbols for Wl ding,
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Brazi ng and Nondestructive Exani nation

AWS D1.1 (2000) Structural Wl ding Code - Steel
SSPC. THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw

Linseed G| and Al kyd Prinmer (Wthout Lead
and Chromate Pignments)

1.2 GENERAL REQUI REMENTS

Structural steel fabrication and erection shall be performed by an

organi zation experienced in structural steel work of equival ent nagnitude.
The Contractor shall be responsible for correctness of detailing,
fabrication, and for the correct fitting of structural nenbers.

Substitution of sections or nodification of connection details will not be
accepted unl ess approved by the Contracting Oficer. Al SC ASD Manual and
Al SC ASY LRFD Vol 11 shall govern the work. Welding shall be in accordance

with AWs D1.1. High-strength bolting shall be in accordance with Al SC ASD
Manual .

1.3 SUBM TTALS
Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs

Structural Steel System G ED
Structural Connections; G ED

Shop and erection details including nmenbers (with their
connections) not shown on the contract draw ngs. Wlds shall be
i ndi cated by standard wel di ng synbols in accordance with AW A2. 4.

SD- 03 Product Data
Erecti on;

Prior to erection, erection plan of the structural steel franing
describing all necessary tenporary supports, including the
sequence of installation and renoval .

Wl di ng; G RE
WPS not prequalified.
WPS prequalified.
SD- 04 Sanpl es
H gh Strength Bolts and Nuts

Carbon Steel Bolts and Nuts
Nut s Di mensional Style
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Washers

Random sanmpl es of bolts, nuts, and washers as delivered to the
job site if requested, taken in the presence of the Contracting
O ficer and provided to the Contracting Officer for testing to
establish conpliance with specified requirenents.

SD-07 Certificates

M1l Test Reports

Certified copies of nill test reports for structural steel,
structural bolts, nuts, washers and other related structural steel
items, including attesting that the structural steel furnished
contains no less than 25 percent recycled scrap steel and neets
the requirenents specified, prior to the installation.
Wel der Qualifications

Certified copies of welder qualifications test records show ng
qualification in accordance with AWS DI1. 1.

Vel di ng | nspector
Wel di ng I nspector qualifications.
1.4 STORAGE

Mat erial shall be stored out of contact with the ground in such manner and
location as will mnimze deterioration.

1.5 VELDI NG | NSPECTOR
Wel di ng I nspector qualifications shall be in accordance with AWS D1.1
PART 2 PRODUCTS
2.1 STRUCTURAL STEEL
2.1.1 Carbon G ade Steel
Carbon grade steel shall conformto ASTM A 36/ A 36M
2.2 STRUCTURAL TUBI NG
Structural tubing shall conformto ASTM A 500, Grade B.
2.3 H GH STRENGTH BOLTS AND NUTS

Hi gh strength bolts shall conformto ASTM A 325, Type 1 with carbon steel
nuts conformng to ASTM A 563, Grade C

2.4 CARBON STEEL BOLTS AND NUTS

Carbon steel bolts shall conformto ASTM A 307, Grade A with carbon steel
nuts conformng to ASTM A 563, Grade A

2.5 NUTS DI MENSI ONAL STYLE
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Carbon steel nuts shall be Hex or Heavy Hex style when used with ASTM A 307
bolts or Heavy Hex style when used with ASTM A 325.

2.6 WASHERS

Pl ai n washers shall conformto ASTM F 844. (O her types, when required,
shal | conform toASTM F 436 or ASTM F 959.

2.7 PAI NT

Pai nt shall conformto SSPC Pai nt 25.
PART 3 EXECUTI ON
3.1 FABRI CATI ON

Fabrication shall be in accordance with the applicable provisions of Al SC
ASD Manual . Fabrication and assenbly shall be done in the shop to the
greatest extent possible. Structural steelwork, except surfaces of stee
to be encased in concrete, surfaces to be field wel ded, surfaces to be
fireproofed, and contact surfaces of friction-type high-strength bolted
connections shall be prepared for painting in accordance with Al SC S303
and prinmed with the specified paint.

3.2 ERECTI ON

a: FErection of structural steel, except as indicated in itemb.
bel ow, shall be in accordance with the applicable provisions of
Al SC ASD Manual. Erection plan shall be revi ewed, stanped and
seal ed by a structural engineer licensed by the state in which the
project is |ocated.

b. For lowrise structural steel buildings ( 60 feet tall or |less and
a maxi mumof 2 stories), the erection plan shall conformto Al SC
S303 and the structure shall be erected in accordance with Al SC
Desi gn CGui de No. 10.

3.2.1 Structural Connections

Anchor bolts and other connections between the structural steel and
foundations shall be provided and shall be properly located and built into
connecting work. Field welded structural connections shall be conpl eted
before load is applied.

3.2.2 Base Pl ates and Bearing Pl ates

Col um base plates for colums and bearing plates for beans, girders, and
simlar menbers shall be provided. Base plates and bearing plates shall be
provided with full bearing after the supported nmenbers have been pl unbed
and properly positioned, but prior to placing superimnposed | oads. Separate
setting plates under colum base plates will not be permitted. The area
under the plate shall be danp-packed solidly with bedding nortar. Bedding
nortar shall be as specified in Section 03300 CAST-| N PLACE STRUCTURAL
CONCRETE.

3.2.3 Field Primng

After erection, the field bolt heads and nuts, field welds, and any
abrasions in the shop coat shall be cleaned and prined with paint of the
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same quality as that used for the shop coat.

.3 VEELDI NG

The contractor shall develop and submt the Welding Procedure
Specifications (WPS) for all welding, including wedi ng done using
prequal i fied procedures. Prequalified procedures may be submitted for
informati on only; however, procedures that are not prequalified shall be
submitted for approval.

-- End of Section --
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SECTI ON 05210A

STEEL JO STS
01/ 02

PART 1 GENERAL

1.

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.
STEEL JO ST I NSTI TUTE (SJI)

SJI Specs & Tabl es (1994) Standard Specifications Load Tabl es
and Wei ght Tables for Steel Joists and
Joist Grders

.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Steel Joists; GED

Detail drawi ngs shall include fabrication and erection details,
specifications for shop painting, and identification markings of
j oi sts.

SD-07 Certificates
Steel Joists; GED

Certificates stating that the steel joists have been desi gned
and nmanufactured in accordance with SJI Specs & Tables. Conplete
engi neering design conputations may be submitted in lieu of the
certification.

3 GENERAL REQUI REMENTS

Steel joists are designated on the drawi ngs in accordance with the standard
desi gnations of the Steel Joist Institute. Joists of other standard
designations or joists with properties other than those shown may be
substituted for the joists designated provided the structural properties
are equal to or greater than those of the joists shown and provided all

ot her specified requirements are net.

4 DELI VERY AND STORAGE
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Materials shall be delivered to the site in undamaged condition and stored
off the ground in a well drained |ocation, protected from damage, and
easily accessible for inspection and handling.

PART 2 PRODUCTS
2.1 OPEN WEB STEEL JO STS

Open web steel joists shall conformto SJI Specs & Tables, K-Series.
Joi sts shall be designed to support the |oads given in the standard | oad
tabl es of SJI Specs & Tabl es.

2.2 ACCESSORI ES AND FI TTI NGS

Accessories and fittings, including end supports and bridging, shall be in
accordance with the standard specifications under which the nenbers were
desi gned.

2.3 SHOP PAI NTI NG

Joi sts and accessories shall be shop painted with a rust-inhibiting prinmer
paint. For joists which will be finish painted under Section 09900A

PAI NTI NG GENERAL, the priner paint shall be linited to a prinmer which is
conpatible with the specified finish paint.

PART 3 EXECUTI ON
3.1 ERECTI ON

Installation of joists shall be in accordance with the standard

speci fication under which the nenber was produced. Joists shall be handl ed
in a manner to avoid damage. Damaged joists shall be renoved fromthe
site, except when field repair is approved and such repairs are
satisfactorily made in accordance with the nmanufacturer's recomrendati ons.
Joi sts shall be accurately set, and end anchorage shall be in accordance
with the standard specification under which the joists were produced. For
spans over 40 ft through 60 ft one row of bridging nearest nidspan shall be
bol ted di agonal bridging; for spans over 60 ft bolted di agonal bridging
shal | be used instead of welded horizontal bridging. Joist bridging and
anchoring shall be secured in place prior to the application of any
construction |loads. Any tenporary |oads shall be distributed so that the
carrying capacity of any joist is not exceeded. Loads shall not be applied
to bridging during construction or in the conpleted work. Abraded,
corroded, and field wel ded areas shall be cleaned and touched up with the
sanme type of paint used in the shop painting.

3.2 BEARI NG PLATES
Bearing plates shall be provided as indicated on the draw ngs.

-- End of Section --
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SECTI ON 05300A

STEEL DECKI NG
01/ 02

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- Forned Ml (1996) Col d- Forned Steel Design Manual
AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM
ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process

ASTM A 780 (2000) Repair of Danmaged and Uncoat ed
Areas of Hot-Di pped Gal vani zed Coati ngs

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS D1. 3 (1998) Structural Wl ding Code - Sheet
St eel

STEEL DECK | NSTI TUTE ( SDI)
SDI  Di aphragm Ml (1991) Di aphragm Desi gn Manual
SDI Pub No. 29 (1995) Design Manual for Conposite Decks,
Form Decks, Roof Decks, and Cellul ar Metal
Fl oor Deck with Electrical Distribution

SSPC: THE SOCI ETY FOR PROTECTI VE CQATI NGS ( SSPC)

SSPC Pai nt 20 (1991) Zinc-Rich Priners (Type | -
"I norganic" and Type Il - "Organic")

.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Deck Units; G ED

SECTI ON 05300a Page 2



Construct Hydrant Fuel System M not AFB, North Dakota

1

PART 2

2.

3

Accessories; GED
Attachnments; G ED
Hol es and Openi ngs; G ED

Drawi ngs shall include type, configuration, structura
properties, location, and necessary details of deck units,
accessories, and supporting nenbers; size and |ocation of holes to
be cut and reinforcenent to be provided; |ocation and sequence of
wel ded and fastener connections; and the manufacturer's erection
i nstructions.

SD- 03 Product Data

Deck Units; G ED

Desi gn conputations for the structural properties of the deck
units or SDI certification that the units are designed in
accordance with SDI specifications.
Attachnments; G RE

Prior to welding operations, copies of qualified procedures and
lists of nanes and identification synbols of qualified welders and
wel di ng operators.

SD- 04 Sanpl es

Deck Units
Accessori es

A 2 sq. ft. sanple of the decking naterial to be used, along
with a sanple of each of the accessories used.

SD-07 Certificates

Deck Units
Attachnents

Manufacturer's certificates attesting that the decking materi al
neets the specified requirenents.

DELI VERY, STORAGE, AND HANDLI NG

Deck units shall be delivered to the site in a dry and undamaged conditi on,
stored of f the ground with one end el evated, and stored under a

weat hertight covering permtting good air circulation. Finish of deck
units shall be naintained at all tinmes by using touch-up paint whenever
necessary to prevent the formation of rust.

1

PRODUCTS

DECK UNI TS

Deck units shall conformto SDI Pub No. 29. Panels of naxinmum possible

l engths shall be used to mininize end laps. Deck units shall be fabricated
in lengths to span 3 or nore supports with flush, tel escoped, or nested 2
inchl aps at ends, and interlocking, or nested side |aps, unless otherw se
indicated. Deck with cross-sectional configuration differing fromthe
units indicated may be used, provided that the properties of the proposed
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units, determ ned in accordance with AI'SI Col d-Fornmed Mil, are equal to or
greater than the properties of the units indicated and that the materia
will fit the space provided without requiring revisions to adjacent
materials or systens.

2.1.1 Conposi te Deck

Deck to receive concrete as a filler or for conposite deck assenbly shal
conformto ASTM A 653/ A 653M Deck used as the tension reinforcing in
conposite deck shall be fabricated of the steel design thickness required
by the design drawi ngs, and shall be zinc-coated in conformance with ASTM A
653/ A 653M G60 coating class. Deck units used in conposite deck shal

have adequate enbossnment to devel op nechani cal shear bond to provide
composite action between the deck and the concrete.

2.2 TOUCH UP PAI NT

Touch-up paint for shop-painted units shall be of the sane type used for
the shop painting, and touch-up paint for zinc-coated units shall be an
approved gal vani zing repair paint with a high-zinc dust content . Welds
shal | be touched-up with paint conform ng to SSPC Paint 20 in accordance
with ASTM A 780. Finish of deck units and accessories shall be naintained
by using touch-up paint whenever necessary to prevent the formation of rust.

2.3 ADJUSTI NG PLATES

Adj usting plates or segments of deck units shall be provided in |ocations
too narrow to accomodate full-size units. As far as practical, the plates
shal | be the sanme thickness and configuration as the deck units.

2.4  CLOSURE PLATES
2.4.1 Closure Plates for Composite Deck

The concrete shall be supported and retained at each floor level. Provide
edge closures at all edges of the slab of sufficient strength and stiffness
to support the wet concrete. Metal closures shall be provided for al

openi ngs in conposite steel deck 1/4 inch and over, including but not
[imted to:

2.4.1.1 Cover Plates to O ose Panel s

Cover plates to close panel edge and end conditi ons and where panel s change
direction or abut. Butt joints in conposite steel deck nmay receive a tape
joint cover.

2.4.1.2 Sheet Meta

Where deck is cut for passage of pipes, ducts, colums, etc., and deck is
to remain exposed, provide a neatly cut sheet metal collar to cover edges
of deck. Do not cut deck until after installation of supplenmental supports.

2.5 ACCESSCRI ES

The manufacturer's standard accessories shall be furnished as necessary to
complete the deck installation. Metal accessories shall be of the sane
material as the deck and have m ni num desi gn thickness as foll ows: saddl es,
0.0474 inch; welding washers, 0.0598 inch; cant strip, 0.0295 inch; other
metal accessories, 0.0358 inch; unless otherw se indicated. Accessories
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shal | include but not be [imted to saddl es, welding washers, cant strips,
butt cover plates, underl apping sl eeves, and ridge and valley plates.

PART 3 EXECUTI ON

3.

1 ERECTI ON

Erection of deck and accessories shall be in accordance with SDI Pub No. 29,
SDI Di aphragm Mhl and the approved detail draw ngs. Damaged deck and
accessories including material which is permanently stained or

contam nated, with burned holes or defornmed shall not be installed. The
deck units shall be placed on secure supports, properly adjusted, and
aligned at right angles to supports before being permanently secured in

pl ace. The deck shall not be filled with concrete, used for storage or as
a working platformuntil the units have been secured in position. Loads
shal |l be distributed by appropriate nmeans to prevent damage during
construction and to the conpl eted assenbly. The maxi mum uni form
distributed storage | oad shall not exceed the design |live |load. There
shal | be no | oads suspended directly fromthe steel deck.

.2 SHORI NG

Shoring is not required for placing and curing of concrete in the conposite
floor deck assenblies shown.

.3 ATTACHMENTS

Al'l fasteners shall be installed in accordance with the manufacturer's
recomended procedure, except as ot herw se specified. The deck units shal
be wel ded with nominal 5/8 inch dianeter puddle welds to supports as
i ndi cated on the design drawi ngs and in accordance with requirenments of SD
Pub No. 29. Al welding of steel deck shall be in accordance with AW D1.3
usi ng met hods and el ectrodes as reconmended by the nmanufacturer of the
steel deck being used. Welds shall be nade only by operators previously
qualified by tests prescribed in AWs D1.3 to performthe type of work
required. Welding washers shall not be used at the connections of the deck
to supports. Welding washers shall not be used at sidelaps. Holes and
simlar defects will not be acceptable. Deck ends shall be |lapped 2 inches.
Al partial or segnents of deck units shall be attached to structura
supports in accordance with Section 2.5 of SDI Di aphragm MWnl.

.4 HOLES AND OPENI NGS

Al'l hol es and openings required shall be coordinated with the draw ngs,
speci fications, and other trades. Holes and openings shall be drilled or
cut, reinforced and framed as indicated on the draw ngs or described in the
specifications and as required for rigidity and | oad capacity. Holes and
openings less than 6 inches across require no reinforcenent. Holes and
openings 6 to 12 inches across shall be reinforced by 0.0474 inch thick
steel sheet at least 12 inches wi der and |onger than the opening and be
fastened to the steel deck at each corner of the sheet and at a maxi mum of
6 inches on center. Holes and openings |larger than 12 inches shall be
reinforced by steel angles installed perpendicular to the steel joists and
supported by the adjacent steel joists. Steel angles shall be installed
per pendi cul ar to the deck ribs and shall be fastened to the angles

per pendi cul ar to the steel joists.

-- End of Section --
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SECTI ON 05500A

M SCELLANEQUS METAL
04/ 01

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSQOCI ATI ON (AA)

AA DAF- 45 (1997) Designation System for Al um num
Fi ni shes

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (2000a) Carbon Structural Steel

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 123/ A 123M (2000) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60
000 psi Tensile Strength

ASTM A 325 (2000) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ni mum Tensile
Strength

ASTM A 500 (1999) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 563 (2000) Carbon and Alloy Steel Nuts

ASTM E 814 (2000) Fire Tests of Through-Penetration
Fire Stops

AMERI CAN VELDI NG SOCI ETY ( AWB)
AWS D1.1 (2000) Structural Wl ding Code - Steel
COWWERCI AL | TEM DESCRI PTI ONS ( Cl D)

CID A-A-344 (Rev B) Lacquer, Cear doss, Exterior,
I nterior

NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
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NAAMM MBG 531 (1994) Metal Bar Grating Manual
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 10 (1998; Errata 10-98-1) Portable Fire
Exti ngui shers

NFPA 211 (2000) Chi nmeys, Fireplaces, Vents and
Solid Fuel - Burni ng Appliances

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

M scel | aneous Metal ltens; G ED
Wai ting Shelter building; GED

Detail drawi ngs indicating material thickness, type, grade, and
cl ass; dinmensions; and construction details. Draw ngs shall
i nclude catal og cuts, erection details, manufacturer's descriptive
data and installation instructions, and tenplates. Detail
drawi ngs for the following itens: Steel Bar Gating and Supports,
Handrails, Floor Bridge, Contai nnent Di ke Drai nage Structure,
M scel | aneous Shapes, and Waiting Shelter building draw ngs

SD- 04 Sanpl es
M scel | aneous Metal Itens.

Sanples of the following itens: Sanples shall be full size,
taken from manufacturer's stock, and shall be conplete as required
for installation in the structure. Sanples may be installed in
the work, provided each sanple is clearly identified and its
| ocati on recorded.

1.3 GENERAL REQUI REMENTS

The Contractor shall verify all neasurenments and shall take all field
nmeasur enent s necessary before fabrication. WlIlding to or on structura
steel shall be in accordance with AWs D1.1. Itens specified to be

gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. Glvanizing shall be in accordance with ASTM
A 123/ A 123M Exposed fastenings shall be conpatible materials, shal
generally match in color and finish, and shall harnonize with the nmateria
to which fastenings are applied. Mterials and parts necessary to conplete
each item even though such work is not definitely shown or specified,

shal | be included. Poor nmatching of holes for fasteners shall be cause for
rejection. Fastenings shall be conceal ed where practicable. Thickness of
netal and details of assenbly and supports shall provide strength and
stiffness. Joints exposed to the weather shall be formed to exclude water.

1.4 DI SSI M LAR MATERI ALS
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Where dissinilar netals are in contact, or where aluminumis in contact
with concrete, nortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of bitum nous paint or asphalt varnish.

1.5 WORKMANSHI P

M scel | aneous netal work shall be well forned to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. WIlding shall be continuous along the
entire area of contact except where tack welding is permtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground snooth. Exposed surfaces of work in place shall have a snooth
finish, and unl ess otherw se approved, exposed riveting shall be flush.
VWhere tight fits are required, joints shall be mlled. Corner joints shal
be coped or mtered, well forned, and in true alignnment. Wrk shall be
accurately set to established Iines and el evati ons and securely fastened in
place. Installation shall be in accordance with nmanufacturer's
installation instructions and approved draw ngs, cuts, and details.

1.6 ANCHORACGE

Anchor age shall be provided where necessary for fastening m scell aneous
netal itenms securely in place. Anchorage not otherw se specified or

i ndi cated shall include slotted inserts made to engage with the anchors,
expansi on shi el ds, and power-driven fasteners when approved for concrete;
toggle bolts and through bolts for masonry; machi ne and carriage bolts for
steel; and lag bolts and screws for wood.

1.7 ALUM NUM FI NI SHES

Unl ess ot herwi se specified, alum numitenms shall have standard m |l finish.
The t hickness of the coating shall be not |ess than that specified for
protective and decorative type finishes for itens used in interior

| ocations or architectural Class | type finish for itens used in exterior

| ocations in AA DAF-45. |Itens to be anodi zed shall receive a polished
satin finish. Alunminumsurfaces to be in contact with plaster or concrete
during construction shall be protected with a field coat conformng to CID
A- A- 344,

1.8  SHOP PAI NTI NG
Surfaces of ferrous netal except gal vani zed surfaces, shall be cl eaned and
shop coated with the manufacturer's standard protective coating unless
ot herwi se specified. Surfaces of items to be enbedded in concrete shal
not be painted. Itens to be finish painted shall be prepared according to
manuf acturer's recommendati ons or as specified.

PART 2 PRODUCTS

2.1 Pl PE GUARDS

Pi pe guards shall be heavy duty steel pipe conformng to ASTM A 53/ A 53M
Type E or S, weight STD, black finish.

2.2 FLOOR GRATI NGS AND FRAMES

Carbon steel grating shall be fabricated in accordance with NAAVMM MBG 531.
Edges shall be banded. Banding at supports shall be with bars 1/4 inch
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| ess in height than bearing bars for grating sizes above 3/4 inch. Banding
at penetrations and cut-outs shall be with full depth bars. Bandi ng at
cut-outs and penetrations shall be welded to every bearing bar. Banding
bars shall be flush with the top of bearing grating. Gating shall be
anchored to supports with renpovabl e saddle clips. Support franmes and
anchorage shall be as indicated. Floor gratings and franes shall be

gal vani zed after fabrication.

2.3 HANDRAI LS
Handrails shall be designed to resist a concentrated | oad of 200 pounds in
any direction at any point of the top of the rail or 20 pounds per foot
applied horizontally to top of the rail, whichever is nore severe.

2.3.1 Steel Handrails, Including Carbon Steel Inserts
Steel handrails, shall be steel pipe conformng to ASTM A 53/A 53M St eel
railings shall be 1-1/2 inch nomnal size. Railings shall be hot-dip
gal vani zed. Pipe collars shall be hot-dip gal vani zed steel.

a. Joint posts, rail, and corners shall be fabricated by one of the
foll owi ng net hods:

(1) Mtered and welded joints by fitting post to top rail and
internmediate rail to post, mitering corners, groove welding
joints, and grinding smooth. Railing splices shall be butted and
reinforced by a tight fitting interior sleeve not |less than 6

i nches | ong.

(2) Railings may be bent at corners in lieu of jointing, provided
bends are nade in suitable jigs and the pipe is not crushed.

2.4 M SCELLANEQUS
M scel | aneous pl ates and shapes for itens that do not forma part of the
structural steel framework, such as lintels, sill angles, mscellaneous
nmount i ngs, and franes, shall be provided to conplete the work.

2.4.1 Carbon Grade Steel
Carbon grade steel shall conformto ASTM A 36/ A 36M

2.4.2 Structural Tubing
Structural tubing shall conformto ASTM A 500, Grade B.

2.4.3 H gh-Strength Bolts
Hi gh-strength bolts shall conformto ASTM A 325, unl ess ot herw se
indicated. Nuts and washers for high-strength bolts shall be as specified
in ASTM A 325.

2.4.4 Carbon Steel Bolts and Nuts

Car bon steel bolts shall conformto ASTM A 307, G ade A with carbon steel
nuts conformng to ASTM A 563, Grade A
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2.

5 FI RE EXTI NGUI SHER CABI NETS

Cabinets to be located in fire-rated walls shall be fire-rated type,
fabricated in accordance with ASTM E 814, and shall be listed by an
approved testing agency for 1- and 2-hour conbustible and non-conbustible
wal | systems. The testing agency's seal shall be affixed to each
fire-rated cabinet. Cabinets shall be of the recessed type suitable for 10
poundext i ngui shers. Box and trimshall be of heavy gage rolled steel.

Door shall be arigid frame with full length piano type hinge and doubl e
strength (DSA) gl ass panel. Door and panel shall have the manufacturer's
standard white baked enanel finish inside and out. Provide one 10 pound ABC
type fire extingui sher with each cabinet. Provide one 10 pound ABC type
fire extinguisher with standard hangi ng bracket in the follow ng roons:
Generator room Boiler room and two in the punproom

.6 FLOOR BRI DGE

Provi de prefabricated floor bridge where indicated in Punp Room over 2"
drain line to product recovery tank. Contractor shall verify height of top
of drain line and provide 1/2" cl earance (mninun) over pipe. Floor bridge
shal | be 48" wi de and shall have a capacity of 2000 Ibs. Plates shall have
a nonski d safety tread surfaces and edges shall be bevel ed. Floor bridge
shal | be constructed of alum numor steel at the option of the contractor.
Steel floor bridge shall be gal vani zed after fabrication. Al unm num
surfaces shall have a standard mll finish.

.7 WAl TI NG SHELTER BUI LDI NG

Shelter building shall be sinilar or equal to Shelter buildings as

manuf actured by Austin Fabricating Inc. of Uica, New York. Building shal
be fabricated with the foll owing m ni mumrequirements. Building shall be a
m ni mum of 4-foot wi de by 5-foot |ong and have a m ni mum of 96-inch ceiling
height. Frames for this building shall be constructed out of 3-inch by
3-inch by 1/8-inch steel A-500 Grade B tubing, Wndows shall be a single
glazing of 1/4-inch tenpered glass full height with glass on all four
sides, roofing shall be constructed of 20-gage G 90 interlocking pan
sections with 3-inch seans roof shall support a m ni mum of 50 psf |ive

| oad. Roof shall drain to a perinmeter gutter systemthat drains to
downspouts at the rear of the building.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Al itenms shall be installed at the |l ocations shown and according to the
manuf acturer's recommendations. |Itens |isted bel ow require additiona
procedures as specified.

.2 | NSTALLATI ON OF VENTS

Vents shall be installed in accordance with NFPA 211. Roof housing and
ot her accessories required for a conplete installation shall be provided.

.3 | NSTALLATI ON OF PI PE GUARDS

Pi pe guards shall be set vertically in concrete piers. Piers shall be
constructed of, and the hollow cores of the pipe filled with, concrete
specified in SECTI ON 03300 CAST-| N-PLACE STRUCTURAL CONCRETE.
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3.

4  ATTACHMENT OF HANDRAI LS

Toeboards and brackets shall be installed where indicated. Splices, where
required, shall be nade at expansion joints. Renovable sections shall be
installed as indicated.

.4.1 Install ation of Steel Handrails

Installation shall be by base plates bolted to stringers or structura
steel franmework or with expansion anchors in concrete as indicated on the
dr awi ngs.

.5 | NSTALLATI ON OF FI RE EXTI NGUI SHER CABI NETS

Metal fire extinguisher cabinets shall be furnished and installed in
accordance with NFPA 10 where shown on the draw ngs or specified.

.6 WAI TI NG SHELTER BUI LDI NG

Installation shall be as reconmended by the manufacturer.

T TOUCH- UP PAI NT

After installation, field bolt heads and nuts, field welds, and any
abrasions in finishes shall be cleaned and prined with paint to the sane
quality as that used for shop coating. Touch-up paint for zinc-coated
itens shall be an approved gal vanizing repair paint with a high zinc dust
content.

-- End of Section --
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SECTI ON 06100A

ROUGH CARPENTRY
04/ 01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN FOREST & PAPER ASSOCI ATI ON ( AF&PA)
AF&PA TO1 (1991; Supple 1993; Addenda Apr 1997;
Suppl e TO2) Nati onal Design Specification
for Whod Construction
AF&PA T11 (1988) Manual for Wod Franme Construction
AVERI CAN | NSTI TUTE OF TI MBER CONSTRUCTI ON (Al TC)
Al TC 111 (1979) Recommended Practice for Protection
of Structural dued Lam nated Ti nber
During Transit, Storage and Erection

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60
000 PSI Tensile Strength

ASTM F 547 (1977, R 1995) Definitions of Termns

Relating to Nails for Use with Wod and
Wod- Base Materials

AMERI CAN WOOD- PRESERVERS' ASSOC!I ATI ON ( AWPA)
AVWPA C2 (2000) Lunber, Tinmber, Bridge Ties and
M ne Ties - Preservative Treatnent by

Pressure Processes

AVWPA C9 (1997) Plywood - Preservative Treatnment by
Pressure Processes

AVPA M4 (1999) Standard for the Care of
Preservati ve- Treat ed Wod Products

AWPA P5 (2000) Standards for Waterborne
Preservatives

APA - THE ENG NEERED WOOD ASSOCI ATI ON ( APA)

APA EW5 R540C (1996) Builder Tips Proper Storage and
Handl i ng of d ul am Beans
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FACTORY MJUTUAL ENG NEERI NG AND RESEARCH (FM

FM LPD 1-49 (1995) Loss Prevention Data Sheet -
Peri neter Fl ashing

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-07 Certificates
Gradi ng and Marki ng;

Manufacturer's certificates (approved by an American Lunber
St andards approved agency) attesting that |unber and material not
normal Iy grade narked nmeet the specified requirenments.
Certificate of Inspection for grade marked material by an Anerican
Lunmber Standards Conmittee (ALSC) recogni zed i nspection agency
prior to shipnent.

1.3 DELI VERY AND STORAGE

Materials shall be delivered to the site in undanmaged condition, stored off
ground in fully covered, well ventilated areas, and protected from extrene
changes in tenperature and humidity. Laninated tinber shall be handl ed and
stored in accordance with AITC 111 or APA EWS R540C.

PART 2 PRODUCTS

2.1 LUVBER

2.1.1 Gradi ng and Mar ki ng

2.1.1.1 Lunmber Products
Solid sawn and finger-jointed |unmber shall bear an authorized gradestanp or
grademark recogni zed by ALSC, or an ALSC recogni zed certification stanp,
mark, or hamrerbrand. Surfaces that are to be exposed to view shall not

bear grademarks, stanps, or any type of identifying mark. Hamrer marking
will be permitted on tinbers when all surfaces will be exposed to view.

2.1.1.2 Pl ywood and O her Products

Material s shall bear the grademark or other identifying marks indicating
grades of material and rules or standards under which produced, including
requirenments for qualifications and authority of the inspection

organi zati on.

2.1.2 Sizes
Lunber and material sizes shall conformto requirenments of the rules or

st andards under which produced. Unless otherw se specified, |unber shall
be surfaced on four sides. Unless otherw se specified, sizes indicated are
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nom nal sizes, and actual sizes shall be within manufacturing tol erances
al l owed by the standard under which the product is produced.

.1.3 Tr eat nent

Exposed areas of treated wood that are cut or drilled after treatnent shal

receive a field treatnment in accordance with AWPA MA. Itens of all-heart
materi al of cedar, cypress, or redwod will not require preservative
treatment, except when in direct contact with soil. Except as specified

for all-heart material of the previously nentioned species, the follow ng
itens shall be treated:

a. Wod nenbers in contact with or within 18 inches of soil

.1.3.1 Lumnber

Lunber shall be treated in accordance with AWA C2 with waterborne
preservatives listed in AWPA P5 to a retention | evel as foll ows:

a. 0. 25 pcf intended for above ground use.
b. 0. 40 pcf intended for ground contact.
.1.3.2 Pl ywood

Pl ywood shall be treated in accordance with AWPA C9 wi th wat er borne
preservatives listed in AWPA P5 to a retention |evel as foll ows:

a. 0. 25 pcf intended for above ground use.
1.4 Moi st ure Cont ent

At the tine |unber and other materials are delivered and when installed in
the work their npoisture content shall be as foll ows:

a. Treated and Untreated Lunber : 4 inches or |ess, nom na

thi ckness, 19 percent maximum 5 inches or nore, nom nal thickness, 23
percent maximumin a 3 inch perineter of the tinber cross-section.

c. Mterials Oher Than Lunber: |In accordance with standard under
whi ch product is produced.

.1.5 M scel | aneous Wod Menbers
.1.5.1 Nonst ress Graded Menbers
Menbers shall include bridging, corner bracing, furring, grounds, and
nailing strips. Menbers shall be in accordance with TABLE | for the

speci es used. Sizes shall be as follows unless otherw se shown:

Menber Si ze (inch)

Cor ner bracing 1 x 4.
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Menber Si ze (inch)

Furring 1x 2.

2.1.5.2 Bl ocki ng
Bl ocki ng shall be standard or nunber 2 grade.
2.2  ACCESSORI ES AND NAI LS

Mar ki ngs shall identify both the strength grade and the manufacturer.
Accessories and nails shall conformto the follow ng:

2.2.1 Anchor Bolts
ASTM A 307, size as indicated, conplete with nuts and washers.
2.2.2 Bolts: Lag, Toggle, and M scell aneous Bolts and Screws

Type, size, and finish best suited for intended use. Finish options
i nclude zi nc conpounds, cadmi um and al um num pai nt inpregnated finishes.

2.2.3 Nai |l s and Stapl es

ASTM F 547, size and type best suited for purpose; staples shall be as
recormended by the manufacturer of the naterials to be joined. For

sheat hing and subflooring, |ength of nails shall be sufficient to extend 1
inch into supports. |In general, 8-penny or larger nails shall be used for
nailing through 1 inch thick lunber and for toe nailing 2 inch thick

| unber; 16-penny or larger nails shall be used for nailing through 2 inch
thick lunber. Nails used with treated |unber and sheathing shall be

gal vani zed. Nailing shall be in accordance with the recommended nailing
schedul e contained in AF&PA T1l. \Where detailed nailing requirenents are
not specified, nail size and spacing shall be sufficient to devel op an
adequate strength for the connection. The connection's strength shall be
verified against the nail capacity tables in AF&PA TOl. Reasonable

j udgenent backed by experience shall ensure that the designed connection
will not cause the wood to split. |If a load situation exceeds a reasonable
limt for nails, a specialized connector shall be used.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON OF FRAM NG

3.1.1 CGener al
CGeneral framing shall be in accordance with AF&PA T11. Menbers shall be
closely fitted, accurately set to required lines and levels, and rigidly
secured in place. Menbers shall be cut, notched, or bored in accordance

with applicable requirenments of AF&PA TOl1l for the passage of pipes, wres,
or conduits.

3.2 | NSTALLATI ON OF M SCELLANEQUS WOOD MEMBERS

3.2.1 Bl ocki ng
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Bl ocki ng shall be provided as necessary for application of wallboard, and
other materials or building items, and to provide firestopping. Bl ocking
for firestopping shall ensure a naxi mum di nension of 8 feet for any
conceal ed space. Blocking shall be cut to fit between fram ng nenbers and
rigidly nailed thereto.

. 2.2 Nai |l ers and Nailing Strips

Nail ers and nailing strips shall be provided as necessary for the
attachnent of finish materials. Nailers used in conjunction with roof deck
installation shall be installed flush with the roof deck system Stacked
nailers shall be assenbled with spikes or nails spaced not nore than 18
inches on center and staggered. Beginning and ending nails shall not be
nore than 6 inches for nailer end. Ends of stacked nailers shall be

of fset approximately 12 inches in long runs and alternated at corners.
Anchors shall extend through the entire thickness of the nailer. Strips
shall be run in lengths as |ong as practicable, butt jointed, cut into wood
fram ng nenbers when necessary, and rigidly secured in place. Nailers and
nailer installation for Factory Miutual wind uplift rated roof systens
specified in other Sections of these specifications shall conformto the
recomrendati ons contained in FM LPD 1-49.
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SECTI ON 06410A

LAM NATE CLAD ARCH TECTURAL CASEWORK
11/01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Al61.2 (1998) Decorative Lam nate Countertops,
Per f ormance Standards for Fabricated High
Pressure

ANSI A208.1 (1999) Particl eboard Mat Forned Wods

ANS| A208. 2 (1994) Medium Density Fi berboard (MDF)

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM D 1037 (1999) Evaluating Properties of Wod-Base
Fi ber and Particle Panel Materials

ASTM F 547 (1977; R 1995) Definitions of Terns
Relating to Nails for Use with Wod and
Wod- Based Material s
ARCHI TECTURAL WOODWORK | NSTI TUTE ( AW)

AW Qal Stds (1999) Architectural Wodwork Quality
St andar ds

BU LDERS HARDWARE MANUFACTURERS ASSCCI ATI ON ( BHVA)

BHVA Al156. 9 (1994) Cabinet Hardware
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA LD 3 (1995) Hi gh-Pressure Decorative Lam nates
W NDOW AND DOOR MANUFACTURERS ASSCCI ATI ON ( \DIVRY)

NADA 1.S. 1-A (1997) Architectural Wod Fl ush Doors

.2 GENERAL DESCRI PTI ON

Wirk in this section includes | anminate clad custom casework conputer desk
as shown on the drawi ngs and as described in this specification. This
Section includes high-pressure | am nate surfacing and cabi net hardware.
The Contractor shall conply with EPA requirenents in accordance with
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Section 01670 RECYCLED / RECOVERED MATERI ALS. All exposed and seni -exposed
surfaces, whose finish is not otherwi se noted on the drawi ngs or finish
schedul e, shall be sanded snooth and shall receive a clear finish of

pol yur et hane. Wbod finish may be shop finished or field applied finish.

1.3 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. All itens designated
with a "G', including product literature, calcul ations, conponent data,
certificates, diagrams, draw ngs, and sanples shall be submtted
concurrently in one conplete systemsubmittal. Onrission of any required
submittal itemfromthe package shall be sufficient cause for di sapproval
of the entire submittal. Unless otherwi se indicated in the submttal
revi ew comment ary, di sapproval of any itemw thin the package shall require
a re-submittal of the entire system package, in which all deficiencies
shall be corrected. The followi ng shall be submitted in accordance with
Section 01330 SUBM TTAL PROCEDURES.

SD- 02 Shop Drawi ngs

Shop Drawi ngs; G ED

Shop drawi ngs showing all fabricated casework itens in plan
view, elevations and cross-sections to accurately indicate
material s used, details of construction, dinensions, methods of
fastening and erection, and installation nethods proposed. Shop
drawi ng casework itenms shall be clearly cross-referenced to
casework itens | ocated on the project drawi ngs. Shop draw ngs
shall include a color schedule of all casework items to include
all countertop, exposed, and sem -exposed cabinet finishes to
i nclude finish material manufacturer, pattern, and col or.

SD- 04 Sanpl es
Pl astic Lam nates; G ED

Two sanpl es of each plastic lam nate pattern and color. Sanples
shall be a minimumof 5 by 7 inches in size.

Cabi net Hardware; G ED

One sanpl e of each cabinet hardware item specified to include
hi nges, pulls, drawer glides, and key board pull.

SD-07 Certificates

Qual ity Assurance;
Lami nate C ad Casework;

A quality control statenent which illustrates conpliance with
and understandi ng of AW Qual Stds requirenents, in general, and
the specific AW Qual Stds requirenents provided in this
specification. The quality control statenment shall also certify a
m ni mum of ten years contractor's experience in |lanmnate clad
casework fabrication and construction. The quality control
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statement shall provide a list of a mininmmof five successfully
conpl eted projects of a simlar scope, size, and conplexity.

1.4 QUALI TY ASSURANCE

Unl ess ot herwi se noted on the drawi ngs, all materials, construction

net hods, and fabrication shall conformto and conply with the prem um grade
quality standards as outlined in AW Qual Stds, Section 400G and Section
400B for | am nate clad cabinets. These standards shall apply in lieu of

om ssions or specific requirenents in this specification. Contractors and
their personnel engaged in the work shall be able to denobnstrate successfu
experience with work of conparable extent, conplexity and quality to that
shown and specified. Contractor nust denonstrate know edge and
under st andi ng of AW Qual Stds requirenents for the quality grade indicated.

1.5 DELI VERY AND STORAGE
Casework may be delivered fully assenbled. Al units shall be delivered to
the site in undanaged condition, stored off the ground in fully encl osed
areas, and protected from damage. The storage area shall be well
ventilated and not subject to extreme changes in tenmperature or hunmidity.

1.6 SEQUENCI NG AND SCHEDULI NG
Work shall be coordinated with other trades. Units shall not be installed
in any roomor space until painting, and ceiling installation are conplete
within the roomwhere the units are located. Floor cabinets shall be
installed before finished flooring materials are install ed.

1.7 PRQIECT/ SI TE CONDI TI ONS

Fi el d measurenents shall be verified as indicated in the shop draw ngs
before fabrication.

PART 2 PRODUCTS

2.1 WOOD MATERI ALS

2.1.1 Lunber
Al framng lunber shall be kiln-dried Grade Il to dinensions as shown on
the drawings. Frane front, where indicated on the draw ngs, shall be
nom nal 3/4 inch hardwood.

2.1.1.1 St andi ng and Running Trim
Standi ng or running trimcasework conponents which are specified to receive
a transparent finish shall be red oak hardwood species, plain sawn. AW
grade shall be premium Location, shape, and di nensions shall be as
i ndi cated on the draw ngs.

2.1.2 Panel Products

2.1.2.1 Pl ywood
Al'l plywood panel s used for fram ng purposes shall be veneer core hardwood

pl ywood, AW Qual Stds G ade AA. Noninal thickness of plywod panel s shal
be as indicated in this specification and on the draw ngs.
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2.1.2.2 Parti cl eboard

Al'l particleboard shall be industrial grade, nediumdensity (40 to 50
pounds per cubic foot), 3/4 inch thick. A noisture-resistant particleboard
in grade Type 2-M2 or 2-M 3 shall be used as the substrate for plastic

| am nate covered countertops and ot her areas subjected to noisture.

Particl eboard shall neet the mnimum standards listed in ASTM D 1037 and
ANS| A208. 1.

2.1.2.3 Medi um Density Fi berboard

Medi um density fiberboard (MDF) shall be an acceptabl e panel substrate
where noted on the drawings. Mediumdensity fiberboard shall neet the
m ni mrum standards listed in ANSI A208. 2.

2.2 H GH PRESSURE DECORATI VE LAM NATE ( HPDL)

Al plastic lam nates shall neet the requirenments of NEMA LD 3 and ANS
A161.2 for high-pressure decorative |anminates. Design, colors, surface
finish and texture, and | ocations shall be as indicated on the draw ngs.
Plastic | am nate types and nom nal mininumthicknesses for casework
conponents shall be as indicated in the follow ng paragraphs.

2.2.1 Hori zontal General Purpose Standard (HGS) Grade

Hori zontal general purpose standard grade plastic | anmi nate shall be 0.048
inches (plus or minus 0.005 inches) in thickness. This lamnate grade is
i ntended for horizontal surfaces where postfornming is not required.

2.2.2 Vertical General Purpose Standard (VGS) Grade

Vertical general purpose standard grade plastic | am nate shall be 0.028
inches (plus or minus 0.004 inches) in thickness. This lamnate grade is
i ntended for exposed exterior vertical surfaces of casework conponents
where postformng i s not required.

2.2.3 Hori zontal General Purpose Postfornable (HGP) G ade

Hori zontal general purpose postfornable grade plastic |amnate shall be
0.042 inches (plus or mnus 0.005 inches) in thithickness. This |lamnate
grade is intended for horizontal surfaces where post formng is required.

2.2. 4 Vertical General Purpose Postfornable (VG) G ade

Vertical general purpose postfornmable grade plastic |amnate shall be 0.028
inches (plus or mnus 0.004 inches) in thickness. This lamnate grade is

i ntended for exposed exterior vertical surfaces of conponents where
postformng is required for curved surfaces.

2.2.5 Cabi net Liner Standard (CLS) G ade
Cabi net liner standard grade plastic |lamnate shall be 0.020 inches in
thickness. This lanm nate grade is intended for |ight duty sem -exposed
interior surfaces of casework components.

2.2.6 Backi ng Sheet (BK) Grade
Undecor at ed backi ng sheet grade lamnate is fornul ated specifically to be

used on the backside of plastic |am nated panel substrates to enhance
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di nensional stability of the substrate. Backing sheet thickness shall be
0.020 inches. Backing sheets shall be provided for all |am nated casework
components where plastic lamnate finish is applied to only one surface of
the conponent substrate.

.3 THERMOSET DECORATI VE OVERLAYS ( MELAM NE)

Ther noset decorative overlays (nel ami ne panels) shall be used for casework
cabinet interior and drawer interior surfaces.

.4 CABI NET HARDWARE

Al'l hardware shall conformto BHVA Al156.9, unless otherw se noted, and
shal |l consist of the follow ng components:

a. Cabinet Pulls: shall be simlar to Lanp flush type SD 160 pulls.

b. Drawer Slide: Side mounted Bottom edge drawer slide type, BHVA No.
BC6011 with full extension and a m ni mum 100 pound | oad capacity.
Slides shall include an integral stop to avoid accidental drawer
renmoval .

c. Pullout Keyboard drawer: Keyboard bracket shall be Mddel No.
50- 8-1020, as manufactured by Nova O fice Furniture Inc. of Effingham
Il 62401 or equal

.5 FASTENERS

Nails, screws, and other suitable fasteners shall be the size and type best
suited for the purpose and shall conformto ASTM F 547 where appli cabl e.

.6 ADHES| VES, CAULKS, AND SEALANTS
.6.1 Adhesi ves

Adhesi ves shall be of a formula and type reconmended by AW. Adhesives
shal |l be selected for their ability to provide a durable, pernmanent bond
and shall take into consideration such factors as materials to be bonded,
expansi on and contraction, bond strength, fire rating, and noisture

resi stance. Adhesives shall neet |ocal regul ations regardi ng VOC em ssions
and of f - gassi ng.

.6.1.1 Wbod Joi nery

Adhesi ves used to bond wood nenbers shall be a Type Il for interior use
urea-fornal dehyde resin formula. Adhesives shall withstand a bond test as
described in NWWDA |.S. 1-A

.6.1.2 Lam nat e Adhesive

Adhesi ve used to join high-pressure decorative |amnate to wood shall be a
wat er - based contact adhesive. PVC edgebandi ng shall be adhered using a
pol yner-based hot nelt gl ue.

.6.2 Caul k

Caul k used to fill voids and joints between | am nated conponents and

bet ween | am nat ed conponents and adj acent surfaces shall be clear, 100
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percent silicone.
2.6.3 Seal ant

Seal ant shall be of a type and conposition recomended by the substrate
manuf acturer to provide a noisture barrier at sink cutouts and all other
| ocati ons where unfinished substrate edges may be subjected to npisture.

2.7 WOOD FI NI SHES

Stain and their applications required for |anm nate clad casework conponents
shall be |ight oak. Color and | ocation shall be as indicated on the
dr awi ngs.

2.8 ACCCESSORI ES
2.8.1 G ommet s

Grommets shall be plastic material for cutouts with a diameter to allow for
electrical wiring and plugs to pass though inches. Locations shall be as
i ndi cated on the draw ngs.

2.9 FABRI CATI ON

Fabrication and assenbly of conponents shall be acconplished at the shop
site to the maxi mum extent possible. Construction and fabrication of

cabi nets and their conmponents shall meet or exceed the requirements for AW
prem um grade unl ess otherwi se indicated in this specification.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Installation shall conply with applicable requirenents for AW Qual Stds
prem um qual ity standards. Countertops and fabricated assenblies shall be
installed level, plunb, and true to Iine, in locations shown on the

drawi ngs. Cabinets and other | am nate clad casework assenblies shall be
attached and anchored securely to the floor and walls w th nechanica
fasteners that are appropriate for the wall and floor construction.

3.1.1 Anchoring Systens

3.1.1.1 Fl oor
Conput er desk shall have fasterners that are not visible fromthe finish
side of the casework assenbly. Wiere assenbly abutts a wall surface,
anchoring shall include a mninum1/2 inch thick |unber or panel product
hanging strip, mninmum2-1/2 inch width; securely attached to the top of
the wall side of the cabinet back.

3.1.1.2 Wl
Shelving to be wall nounted shall utilize mnimum 1/2 inch thick |unber or
panel product hanging strips, mninmum2-1/2 inch width; securely attached
to the wall side of the cabinet back, both top and bottom

3.1.2 Har dwar e

Casework hardware shall be installed in types and |l ocations as indicated on

SECTI ON 06410a Page 8



Construct Hydrant Fuel System M not AFB, North Dakota

the drawi ngs. Where fully conceal ed European-style hinges are specified to
be used with particleboard or fiberboard doors, the use of plastic or

synthetic insertion dowels shall be used to receive 3/16 inch "Euroscrews".
The use of wood screws wi thout insertion dowels is prohibited.

3.1.3 Drawers and Renovabl e Panel s
The fitting of drawers and renovabl e panels shall be accomplished within
target fitting tol erances for gaps and flushness in accordance with AW

Qual Stds prem um grade requirenents.

-- End of Section --
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SECTI ON 07600A

SHEET METALWORK, GENERAL
04/ 00

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM A 167 (1999) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM B 32 (1996) Sol der Metal

ASTM B 209 (1996) Al umi num and Al umi num Al | oy Sheet
and Pl ate

ASTM B 221 (1996) Al unmi num and Al unmi num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

ASTM B 370 (1998) Copper Sheet and Strip for Building

Construction

ASTM D 226 (1997a) Asphalt-Saturated Organic Felt
Used in Roofing and Waterproofing

| NSECT SCREENI NG WEAVERS ASSOCI ATI ON (| SWA)
| SWA | W5 089 (1990) Recommended Standards and
Specifications for Insect Wre Screening
(Wre Fabric)

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSOCI ATI ON
( SMACNA)

SMACNA Arch. Manual (1993; Errata; Addenda Cct 1997)
Archi tectural Sheet Metal Manual

.2 GENERAL REQUI REMENTS

Sheet netal work shall be acconplished to form weathertight construction

wi t hout waves, warps, buckles, fastening stresses or distortion, and shal

al l ow for expansion and contraction. Cutting, fitting, drilling, and other
operations in connection with sheet nmetal required to acconmopdate the work

of other trades shall be performed by sheet metal mechanics.

Installation of sheet nmetal itenms used in conjunction with roofing shall be
coordinated with roofing work to pernmit continuous roofing operations.
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1.

3 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Materials; G RE
Drawi ngs of sheet netal items show ng wei ghts, gauges or

t hi cknesses; types of materials; expansion-joint spacing;
fabrication details; and installation procedures.

.4 DELI VERY, STORAGE, AND HANDLI NG

Material s shall be adequately packaged and protected during shipment and
shal | be inspected for damage, dampness, and wet-storage stains upon
delivery to the jobsite. Materials shall be clearly | abeled as to type and
manuf acturer. Sheet netal itens shall be carefully handled to avoid
damage. Materials shall be stored in dry, ventilated areas unti

i medi ately before installation.

PART 2 PRODUCTS

2.

1 VATERI ALS

Lead, |ead-coated netal, and gal vani zed steel shall not be used. Any netal
listed by SMACNA Arch. Manual for a particular itemnmay be used, unless

ot herwi se specified or indicated. Mterials shall conformto the
requirenments specified below and to the thicknesses and configurations
established in SMACNA Arch. Manual. Different itens need not be of the
same netal, except that if copper is selected for any exposed item al
exposed items shall be copper.

1.1 Accessori es

Accessories and other itens essential to conplete the sheet netal
installation, though not specifically indicated or specified, shall be
provi ded.

1.2 Al um num Ext r usi ons

ASTM B 221, Alloy 6063, Tenper T5.

.1.3 Seal ant

Unl ess ot herwi se specified, sealant shall be an el astoneric weather
resistant seal ant as specified in Section 07900a JO NT SEALI NG

.1.4 Fast eners

Fasteners shall be conpatible with the fastened material and shall be the
type best suited for the application.

2.1.5 Fel t
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ASTM D 226, Type I.
2.1.6 Al umi num Al | oy Sheet and Pl ate

ASTM B 209, anodi zed clear clad, form alloy, and tenper appropriate for
use.

2.1.7 Copper
ASTM B 370, Tenper H 00.
2.1.8 Stainless Stee
ASTM A 167, Type 302 or 304; fully anneal ed, dead soft tenper.
2.1.9 Sol der
ASTM B 32, 95-5 tin-antinony.
2.1.10 Louver Screen

Type | conmercial bronzeorType IIl alum numalloy bird screening conformng
to | SWA | W5 089.

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS
Louvers shall be fabricated in conformance with SMACNA Arch. Manual and as

i ndi cated. Unless otherw se specified or indicated, exposed edges shall be
fol ded back to forma 1/2 inch hemon the conceal ed side, and bottom edges
of exposed vertical surfaces shall be angled to formdrips.

3.2 PROTECTI ON OF ALUM NUM
Al um num shall not be used where it will be in contact with copper or where
it will contact water which flows over copper surfaces. Alumnumthat wll
be in contact with wet or pressure-treated wood, nortar, concrete, nasonry,

or ferrous netals shall be protected agai nst gal vanic or corrosive action
by one of the follow ng nethods:

3.2.1 Pai nt
Al um num surfaces shall be solvent cleaned and gi ven one coat of
zi nc-nol ybdate prinmer and one coat of alum num paint as specified in
Section 09900A PAI NTI NG GENERAL.
3.2.2 Nonabsor pti ve Tape or Gasket
Nonabsorptive tape or gasket shall be placed between the adjoining surfaces
and cenmented to the alum num surface using a cement conpatible with
al um num
3.3  CONNECTI ONS AND JO NTI NG
3.3.1 Sol deri ng
Sol dering shall apply to copper, and stainless steel itens. Edges of sheet

netal shall be pretinned before soldering is begun. Soldering shall be
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done slowy with well heated soldering irons so as to thoroughly heat the
seanms and conpletely sweat the solder through the full wi dth of the seam
Edges of stainless steel to be pretinned shall be treated with sol dering
acid flux. Soldering shall followimediately after application of the
flux. Upon conpletion of soldering, the acid flux residue shall be
thoroughly cleaned fromthe sheet netal with a water solution of washing
soda and rinsed with clean water.

3.3.2 Ri veting

Joints in alum num sheets 0.040 inch or less in thickness shall be
nechani cal | y nade.

3.3.3 Searmi ng

Fl at-1 ock and sol dered-|ap seans shall finish not less than 1 inch wi de.
Unsol dered plain-lap seans shall lap not |less than 3 inches unless
ot herwi se specified. Flat seans shall be made in the direction of the flow

3.4 CLEATS

A continuous cleat shall be provided where indicated or specified to secure
| oose edges of the sheet nmetalwork. Butt joints of cleats shall be spaced
approximately 1/8 inch apart. The cleat shall be fastened to supporting
wood construction with nails evenly spaced not over 12 inches on centers.
VWere the fastening is to be nade to concrete or masonry, screws shall be
used and shall be driven in expansion shields set in concrete or nasonry.

3.5 FLASHI NGS

Fl ashi ngs shall be installed at |ocations indicated and as specified bel ow
Seal ing shall be according to the flashing manufacturer's reconmrendati ons.
Fl ashings shall be installed at intersections of roof with vertica

surfaces and at projections through roof, except that flashing for heating

and pl unbi ng, including piping, roof, and floor drains, and for electrica
conduit projections through roof or walls are specified in other sections.

Except as ot herwi se indicated, counter flashings shall be provided over

base flashings. Perforations in flashings nmade by masonry anchors shall be

covered up by an application of bitum nous plastic cenent at the
perforation. Flashing shall be installed on top of joint reinforcenent.

Fl ashing shall be forned to direct water to the outside of the system

3.6 | NSTALLATI ON OF LOUVERS

Louvers shall be rigidly attached to the supporting construction. The
installation shall be rain-tight. Louver screen shall be installed as
i ndi cat ed.

3.7 CONTRACTOR QUALI TY CONTROL

The Contractor shall establish and naintain a quality control procedure for
sheet netal used in conjunction with roofing to assure conpliance of the
installed sheet netalwork with the contract requirenents. Any work found
not to be in conpliance with the contract shall be pronptly renoved and
repl aced or corrected in an approved manner. Quality control shal

include, but not be limted to, the foll ow ng:

a. Qbservation of environnental conditions; nunber and skill |evel of
sheet netal workers; condition of substrate.
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b. Verification of conpliance of materials before, during, and after
installation.

c. Inspection of sheet nmetalwork for proper size and thickness,
fastening and joining, and proper installation

The actual quality control observations and inspections shall be docunented

and a copy of the docunentation furnished to the Contracting Oficer at the
end of each day.

-- End of Section --
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SECTI ON 07840A

FI RESTOPPI NG
08/ 00

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 84 (1999) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 119 (1998) Fire Tests of Building Construction
and Materials

ASTM E 814 (1997) Fire Tests of Through-Penetration
Fire Stops

ASTM E 1399 (1997) Cyclic Mwvenent and Measuring the

M ni num and Maxi num Joi nt W dt hs of
Architectural Joint Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 723 (1996; Rev thru Dec 1998) Test for Surface
Bur ni ng Characteristics of Building
Materi al s

UL 1479 (1994; Rev thru Feb 1998) Fire Tests of

Thr ough- Penetrati on Firestops

UL 2079 (1998) Tests for Fire Resistance of
Bui I di ng Joi nt Systens

UL Fire Resist Dir (1999) Fire Resistance Directory (2 Vol .)

.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Fi restoppi ng Materi al s;
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1

1

Detail draw ngs including nanufacturer's descriptive data,
typical details conforming to UL Fire Resist Dir or other details
certified by another nationally recognized testing | aboratory,
installation instructions or UL listing details for a firestopping
assenbly in lieu of fire-test data or report. For those firestop
applications for which no UL tested systemis available through a
manuf acturer, a manufacturer's engi neering judgenent, derived from
simlar UL system designs or other tests, shall be subnmitted for
review and approval prior to installation. Submttal shal
indicate the firestopping material to be provided for each type of
application. Wen nore than 5 penetrations or construction joints
are to receive firestopping, drawi ngs shall indicate |ocation and
type of application.

SD-07 Certificates
Fi restoppi ng Materi al s;

Certificates attesting that firestopping material conplies with
the specified requirenents. In lieu of certificates, draw ngs
showing UL classified materials as part of a tested assenbly may
be provided. Draw ngs show ng evidence of testing by an alternate
nati onally recogni zed i ndependent | aboratory nmay be substituted.

Installer Qualifications;
Docunent ati on of training and experience.
| nspecti on;

Manuf acturer's representative certification stating that
firestoppi ng work has been inspected and found to be applied
according to the manufacturer's recommendati ons and the specified
requirenents.

3 GENERAL REQUI REMENTS

Fi restoppi ng shall consist of furnishing and installing tested and |isted
firestop systenms, conbination of materials, or devices to forman effective
barrier against the spread of flane, snoke and gases, and maintain the
integrity of fire resistance rated walls, partitions, floors, and
ceiling-floor assenblies, including through-penetrations and construction
joints and gaps. Through-penetrations include the annul ar space around

pi pes, tubes, conduit, wires, cables and vents. Construction joints

i nclude those used to accomopdat e expansi on, contraction, w nd, or seismc
novenent; firestopping material shall not interfere with the required
noverrent of the joint. Gaps requiring firestopping include gaps between
the curtain wall and the floor slab and between the top of the fire-rated
wal I's and the roof or floor deck above.

.4 STORAGE AND DELI VERY

Materials shall be delivered in the original unopened packages or

contai ners showi ng nanme of the manufacturer and the brand nanme. Materials
shall be stored off the ground and shall be protected from danage and
exposure to elements. Danmaged or deteriorated materials shall be renoved
fromthe site.

5 | NSTALLER QUALI FI CATI ONS
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The Contractor shall engage an experienced Installer who is certified,
licensed, or otherw se qualified by the firestoppi ng manufacturer as having
the necessary staff, training, and a m nimum of 3 years experience in the
installation of manufacturer's products per specified requirenents. A
manufacturer's willingness to sell its firestopping products to the
Contractor or to an installer engaged by the Contractor does not in itself
confer qualification on the buyer. The Installer shall have been trained
by a direct representative of the manufacturer (not distributor or agent)
in the proper selection and installation procedures.

.6 COORDI NATI ON

The specified work shall be coordinated with other trades. Firestopping
materials, at penetrations of pipes and ducts, shall be applied prior to
insul ating, unless insulation neets requirenents specified for
firestopping. Firestopping materials at building joints and construction
gaps shall be applied prior to conpletion of enclosing walls or assenblies.

Cast-in-place firestop devices shall be located and installed in place
before concrete placement. Pipe, conduit or cable bundles shall be
installed through cast-in-place device after concrete placenent but before
area i s conceal ed or nmde inaccessible.

PART 2 PRODUCTS

2.

1 FI RESTOPPI NG MATERI ALS

Firestopping materials shall consist of comrercially manufactured,
asbestos-free products conplying with the follow ng mininumrequirenents:

1.1 Fire Hazard C assification

Material shall have a flame spread of 25 or |ess, and a snoke devel oped
rating of 50 or |ess, when tested in accordance with ASTM E 84 or UL 723.
Mat erial shall be an approved firestopping material as listed in UL Fire
Resist Dir or by a nationally recogni zed testing | aboratory.

1.2 Toxicity

Mat erial shall be nontoxic to humans at all stages of application.

. 1.3 Fire Resistance Rating

Firestopping will not be required to have a greater fire resistance rating
than that of the assenbly in which it is being placed.

.1.3.1 Thr ough- Penetrati ons

Firestopping nmaterials for through-penetrations, as described in paragraph
GENERAL REQUI REMENTS, shall provide "F' and "T" fire resistance ratings in
accordance with ASTM E 814 or UL 1479. Fire resistance ratings shall be as
fol | ows:

a. Penetrations of Fire Resistance Rated Walls and Partitions: F
Rating = Rating of wall or partition being penetrated.

b. Penetrations of Fire Resistance Rated Ceiling Assenblies : F
Rating = 1 hour, T Rating = 1 hour
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2.

1.3.2 Construction Joints and Gaps

Fire resistance ratings of construction joints, as described in paragraph
GENERAL REQUI REMENTS, and gaps such as those between roof decks and walls
shal |l be the same as the construction in which they occur. Construction
joints and gaps shall be provided with firestopping materials and systens
that have been tested per ASTM E 119 or UL 2079 to neet the required fire
resistance rating. Systens installed at construction joints shall neet the
cycling requirements of ASTM E 1399 or UL 2079.

PART 3 EXECUTI ON

3.

1 PREPARATI ON

Areas to receive firestopping shall be free of dirt, grease, oil, or |oose
materials which may affect the fitting or fire resistance of the
firestopping system For cast-in-place firestop devices, formwrk or netal
deck to receive device prior to concrete placenent shall be sound and
capabl e of supporting devi ce.

.2 | NSTALLATI ON

Firestopping naterial shall conpletely fill void spaces regardl ess of
geonetric configuration, subject to tolerance established by the
manuf acturer. Firestopping systems for filling floor voids 4 inches or

nore in any direction shall be capable of supporting the sane |oad as the
floor is designed to support or shall be protected by a permanent barrier
to prevent loading or traffic in the firestopped area. Firestopping shal
be installed in accordance with manufacturer's witten instructions.
Tested and listed firestop systens shall be provided in the foll ow ng

| ocations, except in floor slabs on grade:

a. Penetrations of duct, conduit, tubing, cable and pipe through
through fire-resistance rated walls, partitions, and ceiling
assenbl i es.

b. Gaps at perineter of fire-resistance rated walls and partitions,
such as between the top of the walls and the bottom of roof decks.

c. Construction joints in fire rated walls and partitions.

d. Oher locations where required to naintain fire resistance rating
of the construction.

2.1 I nsul at ed Pi pes and Ducts

Thermal insulation shall be cut and renoved where pipes or ducts pass
through firestopping, unless insulation nmeets requirenments specified for
firestopping. Thernmal insulation shall be replaced with a material having
equal thermal insulating and firestopping characteristics.

. 2.2 Fire Danpers

Fire danpers shall be installed and firestopped in accordance with Section
15895A Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

.3 | NSPECTI ON

Fi rest opped areas shall not be covered or enclosed until inspection is
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conpl ete and approved. A manufacturer's representative shall inspect the
applications initially to ensure adequate preparations (clean surfaces
suitable for application, etc.) and periodically during the work to assure
that the conpl eted work has been acconplished according to the
manufacturer's witten instructions and the specified requirenents.

-- End of Section --
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SECTI ON 07900A

JO NT SEALI NG
06/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Preforned
Gasket and Sealing Materi al

ASTM C 570 (1995) G |I- and Resi n-Base Caul ki ng
Compound for Building Construction

ASTM C 834 (1995) Latex Seal ants

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM D 1056 (1998) Flexible Cellular Mterials -

Sponge or Expanded Rubber

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data

Backi ng; G RE.

Bond- Br eaker; G RE.

Seal ant; G RE.

Manuf acturer's descriptive data including storage requirenents,
shelf life, curing time, instructions for mixing and application,
and prinmer data (if required). A copy of the Material Safety Data
Sheet shall be provided for each solvent, prinmer or seal ant
materi al .

SD-07 Certificates
Seal ant ;

Certificates of conpliance stating that the materials conformto
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the specified requirenents.
1.3  ENVI RONMENTAL REQUI REMENTS

The anbi ent tenperature shall be within the linmts of 40 to 90 degrees F
when the seal ants are applied.

1.4  DELI VERY AND STORAGE
Materials shall be delivered to the job in the manufacturer's origina
unopened containers. The container |abel or acconpanying data sheet shal
include the following information as applicable: manufacturer, nane of
material, fornmula or specification nunber, |ot nunber, color, date of
manuf acture, mxing instructions, shelf life, and curing time at the
standard conditions for |aboratory tests. Materials shall be handl ed and
stored to prevent inclusion of foreign materials. Materials shall be
stored at tenperatures between40 and 90 degrees F unl ess ot herw se
speci fied by the nmanufacturer.

PART 2 PRODUCTS

2.1 BACKI NG

Backing shall be 25 to 33 percent oversize for closed cell and 40 to 50
percent oversize for open cell material, unless otherw se indicated.

2.1.1 Rubber

Cel I ul ar rubber sponge backing shall be ASTM D 1056, Type 1, open cell
Class B, Grade 0, round cross section.

2.1.2 Synt heti ¢ Rubber

Synt heti c rubber backing shall be ASTM C 509, Option |, Type | preforned
rods ortubes.

2.2 BOND- BREAKER

Bond- br eaker shall be as recommended by the seal ant nmanufacturer to prevent
adhesi on of the sealant to backing or to bottom of the joint.

2.3 PRI MER

Primer shall be non-staining type as recommended by seal ant nanuf act urer
for the application.

2.4 CAULKI NG
G |- and resin-based caul ki ng shall be ASTM C 570, Type 1
2.5 SEALANT
2.5.1 LATEX
Latex Seal ant shall be ASTM C 834.
2.5.2 ELASTOMVERI C

El astoneric seal ants shall conformto ASTM C 920 and the fol |l owi ng:
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b. Polyurethane sealant: Gade NS, O ass 25, Use NI.

c. Silicone sealant: Type S, Grade NS, O ass 25, Use NI,

2.6 SOLVENTS AND CLEANI NG AGENTS

Sol vent's, cleaning agents, and accessory materials shall be provided as
recommended by the manufacturer.

PART 3 EXECUTI ON
3.1  GENERAL
3.1.1 Surface Preparation

The surfaces of joints to receive sealant or caulk shall be free of all
frost, condensation and noisture. Ql, grease, dirt, chalk, particles of
nortar, dust, |oose rust, loose mll scale, and other foreign substances
shal |l be renoved fromsurfaces of joints to be in contact with the seal ant.

O and grease shall be renmobved with solvent and surfaces shall be wi ped
dry with clean cloths. For surface types not |listed below, the seal ant
manuf acturer shall be contacted for specific recomendations.

3.1.2 Concrete and Masonry Surfaces

Where surfaces have been treated with curing conpounds, oil, or other such
materials, the materials shall be renobved by sandbl asting or w re brushing.
Laitance, efflorescence and | oose nortar shall be renoved fromthe joint
cavity.

3.1.3 St eel Surfaces

Steel surfaces to be in contact with seal ant shall be sandblasted or, if
sandbl asti ng woul d not be practical or woul d damage adjacent finish work,
the metal shall be scraped and wire brushed to renmove | oose mll scale.
Protective coatings on steel surfaces shall be renoved by sandbl asting or
by a solvent that | eaves no residue.

3.1. 4 Al unmi num Sur f aces

Al um num surfaces to be in contact with sealants shall be cl eaned of
tenmporary protective coatings. Wen nasking tape is used for a protective
cover, the tape and any residual adhesive shall be renoved just prior to
appl ying the sealant. Solvents used to renove protective coating shall be
as recomrended by the nmanufacturer of the alum numwork and shall be
non- st ai ni ng.

3.2  APPL| CATI ON

3.2.1 Maski ng Tape
Maski ng tape shall be placed on the finish surface on one or both sides of
a joint cavity to protect adjacent finish surfaces frompriner or seal ant

snears. Masking tape shall be renmpbved within 10 minutes after joint has
been filled and tool ed.
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3.

3.

3.

3.

2.2 Backi ng

Backing shall be installed to provide the indicated seal ant depth. The
installation tool shall be shaped to avoid puncturing the backing.

2.3 Bond- Br eaker

Bond- br eaker shall be applied to fully cover the bottom of the joint
wi t hout contam nating the sides where seal ant adhesion is required.

2.4 Pri nmer

Primer shall be used on concrete masonry units, wood, or other porous
surfaces in accordance with instructions furnished with the seal ant.
Primer shall be applied to the joint surfaces to be sealed. Surfaces
adj acent to joints shall not be prined.

2.5 Seal ant

Seal ant shall be used before expiration of shelf life. Milti-conmponent

seal ants shall be m xed according to manufacturer's printed instructions.
Seal ant in guns shall be applied with a nozzle of proper size to fit the
width of joint. Joints shall be sealed as detailed in the draw ngs.

Seal ant shall be forced into joints with sufficient pressure to expel air
and fill the groove solidly. Sealant shall be installed to the indicated
dept h wi t hout displacing the backing. Unless otherw se indicated,

speci fied, or recommended by the manufacturer, the installed seal ant shal
be dry tooled to produce a uniformy snooth surface free of winkles and to
ensure full adhesion to the sides of the joint; the use of solvents, soapy
water, etc., will not be allowed. Sealants shall be installed free of air
pockets, foreign enbedded matter, ridges and sags. Sealer shall be applied
over the seal ant when and as specified by the seal ant manufacturer.

.3 CLEANI NG

The surfaces adjoining the sealed joints shall be cleaned of snmears and
other soiling resulting fromthe seal ant application as work progresses.

-- BEnd of Section --
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SECTI ON 08110
STEEL DOORS AND FRAMES

05/ 01

PART 1 GENERAL

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI A250. 6 (1997) Hardware on Standard Steel Doors
(Rei nforcenent - Application)

ANSI A250. 8 (1998) SDI-100 Recommended Specifications
for Standard Steel Doors and Franes

AVERI CAN SOCI ETY FOR TESTI NG AND NMATERI ALS ( ASTM

ASTM A 591 (1998) Steel Sheet, Electrolytic
Zi nc- Coated, for Light Coating Mass
Appl i cations

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron Alloy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924/ A 924M (1999) General Requirenments for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

DOOR AND HARDWARE | NSTI TUTE (DHI )
ANSI / DHI A115 (1991) Steel Door Preparation Standards
(Consi sting of A115.1 through A115.6 and
A115.12 t hrough A115. 18)
HOLLOW METAL MANUFACTURERS ASSOCI ATI ON ( HWA)
HMVA HWI (1992) Hol I ow Metal Manual
STEEL DOOR | NSTI TUTE (SDA )

SDI 105 (1998) Recommended Erection Instructions
for Steel Franes

SDl 111-F Recommended Exi sting Wall Anchors for
Standard Steel Doors and Franes

2 SUBM TTALS
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Submit the following in accordance with Section 01330, "Subnittal
Procedures.”

SD- 02 Shop Drawi ngs
Doors; G ED
Frames; G ED
Accessori es
Weat herstri ppi ng

Show el evations, construction details, netal gages, hardware
provi sions, nethod of glazing, and installation details.

Schedul e of doors; G ED
Schedul e of frames; G ED
Subnit door and frane | ocations.
SD- 03 Product Data
Doors; G ED
Franmes; G ED
Accessori es
Submit manufacturer's descriptive literature for doors, franes,
and accessories. Include data and details on door construction,
panel (internal) reinforcenent, insulation, and door edge
construction. Wen "custom hollow netal doors" are provided in

lieu of "standard steel doors," provide additional details and
data sufficient for conparison to ANSI A250.8 requirenents.

1.3 DELI VERY, STORAGE, AND HANDLI NG

Del i ver doors, franes, and accessories undamaged and with protective

wr appi ngs or packagi ng. Strap knock-down frames in bundles. Provide
temporary steel spreaders securely fastened to the bottom of each wel ded
frane. Store doors and frames on platfornms under cover in clean, dry,
ventil ated, and accessible locations, with 1/4 inch airspace between doors.
Renove danp or wet packagi ng i mediately and wi pe affected surfaces dry.
Repl ace danaged materials w th new

PART 2 PRODUCTS

2.1  STANDARD STEEL DOORS
ANSI A250.8, except as specified otherwise. Prepare doors to receive
har dware specified in Section 08710, "Door Hardware." Undercut where

indicated. Exterior doors shall have top edge closed flush and sealed to
prevent water intrusion. Doors shall be 1 3/4 inches thick, unless
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ot herwi se i ndi cat ed.

1.1 Classification - Level, Performance, Mbde
2.1.1.1 Extra Heavy Duty Doors

ANSI A250.8, Level 3, physical perfornmance Level A Mdel 1 with core
construction as required by the manufacturer for interior doors, of size(s)
and design(s) indicated. Were vertical stiffenercores are required, the
space between the stiffeners shall be filled with m neral board insulation.
Close tops of all exterior doors flush with an additional channel and sea
to prevent wall intrusion.

2.2 CUSTOM HOLLOW METAL DOORS

Provi de custom hol | ow nmetal doors where nonstandard steel doors are
indicated. At the Contractor's option, custom holl ow netal doors may be
provided in |ieu of standard steel doors. Door size(s), design, materials,
construction, gages, and finish shall be as specified for standard stee
doors and shall conply with the requirenment of HWA HW Fill all spaces
in doors with insulation. C ose top and bottom edges with steel channels
not lighter than 16 gage. C ose tops of exterior doors flush with an

addi tional channel and seal to prevent water intrusion. Prepare doors to
recei ve hardware specified in Section 08710, "Door Hardware." Door s shal
be 1 3/4 inches thick, unless otherw se indicated.

2.3  ACCESSORI ES
2.3.1 Mol di ngs

Provi de nol di ngs around glass of interior and exterior doors. Provide
nonr enovabl e nol di ngs on outside of exterior doors and on corridor side of
interior doors. Oher noldings may be stationary or rempvable. Secure
inside noldings to stationary nol dings, or provide snap-on nol dings.
Muntins shall interlock at intersections and shall be fitted and welded to
stationary nol dings.

2.4 STANDARD STEEL FRAMES
ANSI A250.8, except as otherw se specified. Formframes to sizes and
shapes indicated, with wel ded corners or knock-down fiel d-assenbl ed
corners. Provide steel franes for doors, sidelights, cased openings, and
interior glazed panels, unless otherw se indicated.

2.4.1 Wl ded Framnes

Continuously weld frame faces at corner joints. Mechanically interlock or
continuously weld stops and rabbets. Gind welds snooth.

2.4.2 Knock- Down Framnes
Design corners for sinple field assenbly by conceal ed tenons, splice
plates, or interlocking joints that produce square, rigid corners and a
tight fit and maintain the alignnent of adjoining nenbers. Provide
| ocknuts for bolted connections.

2.4.3 Anchor s
Provi de anchors to secure the frame to adjoining construction. Provide
steel anchors, zinc-coated or painted with rust-inhibitive paint, not

SECTI ON 08110 Page 4
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Provi de

a.

2.4.3.2

Pr ovi de
janb ne
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than 18 gage.
Wal | Anchors
at | east three anchors for each janb.

Masonry: Provide anchors of corrugated or perforated steel straps
or 3/16 inch dianeter steel wire, adjustable or T-shaped;

Stud partitions: Weld or otherw se securely fasten anchors to
backs of franes. Design anchors to be fastened to cl osed stee
studs with sheet netal screws, and to open steel studs by wiring
or wel di ng;

Conpl et ed openi ngs: Secure frames to previously placed concrete
or masonry with expansion bolts in accordance with SDI 111-F; and

Fl oor Anchors

floor anchors drilled for 3/8 inch anchor bolts at bottom of each
nber. Were floor fill occurs, term nate bottomof franes at the

i ndicated finished floor |evels and support by adjustable extension clips

resting

on and anchored to the structural sl abs.

2.5 HARDWARE PREPARATI ON

Provi de

m ni mum hardwar e rei nforcing gages as specified in ANSI A250.6.

Drill and tap doors and franmes to receive finish hardware. Prepare doors
and franes for hardware in accordance with the applicable requirements of
ANSI A250.8 and ANSI A250.6. For additional requirenents refer to ANSI/DH

Al15.

Drill and tap for surface-applied hardware at the project site.

Buil d additional reinforcing for surface-applied hardware into the door at
the factory. Locate hardware in accordance with the requirenents of ANS

A250. 8,
that w

as applicable. Punch door franes , with the exception of franes
[l have weatherstripping gasketing, to receive a mininmmof two

rubber or vinyl door silencers on |ock side of single doors and one
silencer for each |leaf at heads of double doors. Set lock strikes out to
provi de cl earance for silencers.

2.6 FI NI SHES

2.6.1 Fact ory-Primed Finish

Al'l surfaces of doors and franes shall be thoroughly cleaned, chemcally

treated

and factory primed with a rust inhibiting coating as specified in

ANSI A250.8. , or paintable A25 gal vanneal ed steel without prinmer. Were

coating

is removed by wel ding, apply touchup of factory priner.

2.6.2 Hot - Di p Zi nc-Coated and Factory-Primed Finish

Fabricate exterior doors and frames from hot di pped zinc coated steel,

al | oyed

type, that conplies with ASTM A 924/ A 924M and ASTM A 653/ A 653M

The Coating weight shall neet or exceed the mninmumrequirenents for
coatings having 0.4 ounces per square foot, total both sides, i.e., A40.

Repai r

damaged zinc-coated surfaces by the application of zinc dust paint.

Thoroughly clean and chemically treat to insure nmaxi num pai nt adhesi on.
Factory prime as specified in ANSI A250. 8.
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2.6.3 El ectrol ytic Zinc-Coated Anchors and Accessories

Provide electrolytically deposited zinc-coated steel in accordance with
ASTM A 591, Commercial Quality, Coating Class A Phosphate treat and
factory prine zinc-coated surfaces as specified in ANSI A250. 8.

2.7 FABRI CATI ON AND WORKMANSHI P

Fi ni shed doors and franmes shall be strong and rigid, neat in appearance,
and free fromdefects, waves, scratches, cuts, dents, ridges, holes, warp,
and buckle. Mol ded nmenbers shall be clean cut, straight, and true, with
joints coped or mtered, well formed, and in true alignnent. Dress exposed
wel ded and sol dered joints snmooth. Design door frame sections for use with
the wall construction indicated. Corner joints shall be well formed and in
true alignment. Conceal fastenings where practicable. On wr apar ound
franes for nasonry partitions, provide a throat opening 1/8 inch | arger
than the actual nmasonry thickness. Design other frames in exposed nasonry
wal l's or partitions to allow sufficient space between the inside back of
trimand masonry to receive cal ki ng conmpound.

2.7.1 Grout ed Franes

For frames to be installed in exterior walls and to be filled with nortar

or grout, fill the stops with strips of rigid insulation to keep the grout
out of the stops and to facilitate installation of stop-applied head and
janb seal s.

PART 3 EXECUTI ON
3.1 I NSTALLATI ON
3.1.1 Frames
Set franes in accordance with SDI 105. Plunb, align, and brace securely

until permanent anchors are set. Anchor bottons of franmes w th expansion
bolts or powder-actuated fasteners. Build in or secure wall anchors to

adj oi ni ng construction. Backfill frames with nortar. Wen an additive is
provided in the nortar, coat inside of frames with corrosion-inhibiting
bitum nous material. For frames in exterior walls, ensure that stops are

filled with rigid insulation before grout is placed.
3.1.2 Door s

Hang doors in accordance with cl earances specified in ANSI A250.8. After
erection and gl azing, clean and adjust hardware.

3.2 PROTECTI ON
Protect doors and frames from damage. Repair damaged doors and franes
prior to conpletion and acceptance of the project or replace with new, as
directed. Wre brush rusted frames until rust is removed. dean

thoroughly. Apply an all-over coat of rust-inhibitive paint of the sane
type used for shop coat.

3.3 CLEANI NG

Upon conpl etion, clean exposed surfaces of doors and franmes thoroughly.
Renove mastic snears and ot her unsightly narks.
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SECTI ON 08510

STEEL W NDOW6
09/ 99

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI B18.6. 3 (1972; R 1997) Machi ne Screws and Machi ne
Screw Nuts

ANSI B18.6.4 (1981; R 1997) Thread Form ng and Threaded
Cutting Tapping Screws and Metallic Drive
Screws (I nch Series)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M (1997; Rev. A) Zinc (Hot-Di p Gal vani zed)
Coatings on Iron and Steel Products

ASTM A 167 (1996) Stainless and Heat-Resisting
Chromi um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 569/ A 569M (1998) Steel, Carbon (0.15 Maxi num
Percent), Hot Rolled Sheet and Strip
Conmmer ci al

ASTM A 653/ A 653M (1998) Steel Sheet, Zinc-Coated

(Gal vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)
NFPA 80 (1995) Fire Doors and Fire W ndows
NFPA 101 (1997) Life Safety Code

STEEL W NDOW | NSTI TUTE (SW)

SW SWs (1990) Steel W ndow Specifications

.2 SUBM TTALS

Subnmit the following in accordance with Section 01330, "Subnittal
Procedures. "

SD- 02 Shop Drawi ngs

W ndows; G RE
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I ndi cate el evations of wi ndows, full-size sections, thicknesses
and gages of netal, fastenings, proposed nethod of anchoring, size
and spaci ng of anchors, details of construction, nethod of

gl azi ng, nmet al subfranes, stools, casings, sills, trim other
related itens, and installation details.

SD- 03 Product Data

Fasteners; G RE

SD- 04 Sanpl es

Col or coating; GRE

Submit chart of manufacturer's color coatings if factory finish is
to be provided in lieu of field painting.

W ndows; G RE

Submit one conplete, full size glazed wi ndow of each type proposed
for use, conplete with hardware, anchors, and other accessories.
After approval, install each sanple in the work, clearly
identified, with |l ocation recorded.

1.3 DELI VERY AND STORAGE

Deliver to project site in undanaged condition. Store w ndows and
components on edge, out of contact with the ground, under weathertight
covering, and arranged to avoid bendi ng, warping, or other danage.

PART 2

PRODUCTS

2.1 MATERI ALS

2.1.1

Sheet St eel

ASTM A 569/ A 569M

2.1.2

Zi nc- Coat ed Sheet Steel

ASTM A 653/ A 653M

2.1.3

ASTM A

2.1. 4

Zinc Coating

123/ A 123M

Corrosi on Resisting Sheet Steel

ASTM A 167.
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2.1.5 Screws and Bolts
ANSI B18.6.3 or ANSI B18.6.4 as applicable.
2.2 FABRI CATI ON OF W NDOWS

Form permanent joints by welding or nechanically fastening as specified for
each type window. Use joints of strength to maintain structural val ue of
nenbers connected. Weld joints solid, renove excess netal, and dress
snoot h on exposed and contact surfaces. Closely fit joints formed with
nechani cal fastenings and nake pernanently watertight. Assenble franes and
sash, including ventilators, at the plant and ship as a unit with hardware
unattached. Provide the follow ng construction:

a. Design glazed wi ndows and rabbets suitable for glass thickness
shown on draw ngs

b. Use flathead, cross recessed type, exposed head screws and bolts
with standard threads on wi ndows, trimand accessories. Screw
heads shall finish flush with adjoining surfaces. Self tapping
sheet-netal screws are not acceptabl e.

c. For hot-di pped gal vani zed wi ndows, use stainless steel or hot-spun
gal vani zed steel fasteners. For windows with painted finish use
cadmi um pl ated or el ectro-gal vani zed fasteners. Finish exposed
heads to match finish of w ndows.

2.3 FI RE RATED W NDOW6

Provi de sash and frame with necessary hardware to conformto the
requirenents of Underwiters Laboratories Inc. (UL), for class of w ndow
indicated. Subnmit proof of conformance. UL label will be accepted as
proof. Label ed wi ndow details take precedence over details indicated or
speci fied for nonl abel ed wi ndows, except when sections required for

nonl abel ed wi ndows are heavi er than those required by UL. In lieu of UL
label, witten certification by approved nationally recogni zed testing
agency may be submitted. Certification nmust state that conplete w ndow
unit of type provided has been tested and conforns to published standards,
i ncludi ng nethods of tests, of UL

2.4 PROVI SIONS FOR GLAZI NG
Desi gn sash for insideglazing and for securing glass with metal beads and
gl azi ng compound. d ass and glazing is specified in Section 08810a, "d ass
and d azing."

2.5 VETAL- TO- METAL JO NTS

Set in mastic, using type recomended by wi ndow manufacturer to provide
weat hertight joints. Renpbve excess mastic before it hardens.

2.6  ACCESSCRI ES
Provi de wi ndows with hardware, clips, fins, anchors, glazing beads, and
fast eni ngs, necessary for conplete installation and operation of

ventil ators.

2.6.1 Anchor s
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Use hot-di p gal vani zed steel anchors. Secure anchors and fastenings to
heads, janbs, and sills of openings, and fasten securely to wi ndows or
franes. Use anchors recommended by wi ndow manufacturer for specific type
of construction and conceal. Anchor each franme at janbs with m ni num of
three adjustabl e steel anchors.

.6.2 Fast eners

Stainl ess steel stainless steel or aluminummaterials; zinc-coated or
cadm um pl ated steel el sewhere. Prinme exposed heads of coated or plated
fasteners and finish to natch adjacent material.

.6.3 Met al Sub-franes and Stools

Manuf acturer's standard type designed to suit the particul ar w ndow.
Exposed surfaces to match w ndows.

7 W NDOW FI NI SH

.7.1 Shop Primed Finish

After fabrication, clean all surfaces of wi ndows, fins, mullions, cover

pl ates, and screen franes and provi de a phosphate-treated and shop-pri nmed
finish. The nmethods of cleaning, chemcal treatnent, galvanizing, and

pai nting shall conformto SW SW5. Wndows shall receive finish paint
coats as specified in Section 09900A, "Painting, General."

.8 W NDOW TYPES

Conformto SW SWS. Provide types and sizes indicated on the draw ngs.
Each wi ndow shall consist of a unit including frame, sash, trim and
anchors.

.8.1 Fi xed W ndows

Heavy | ntermedi ate w ndows.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Install in accordance with w ndow manufacturer's printed instructions and

details. Install fire rated windows in accordance with NFPA 80 and NFPA 101.
Build in windows as work progresses or install without forcing into

prepared wi ndow openi ngs. Set at proper elevation, location, and reveal;

pl unb, square, level, and in alignnment. Brace and stay to prevent

distortion and misalignnment. Bed screws or bolts in sill nenbers, joints
at mullions, contacts of windows with sills, built-in fins, and subfranes
in mastic seal ant recomended by wi ndow manufacturer. Install windows in a
manner that will prevent entrance of water and w nd.

.2 ANCHORS AND FASTENI NGS

Make provision for securing units to each other and to adjoining
construction. Wndows installed in direct contact with masonry shall have
head and jamb menbers designed to enter into masonry not |ess than 7/16 inch.
VWhere wi ndows are set in prepared masonry openings, build in anchors and
fastenings to janbs of openings and fasten securely to wi ndows or frames

and to adjoining construction. Space anchors not nore than 18 inches apart
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on janbs and sills, and install a mnimum of three anchors on each side of
each opening. Anchors and fastenings shall have sufficient strength to
hold nenmber firmy in position. Where type, size, or spacing of anchors is
not shown or specified, use expansion or toggle bolts or screws as best
suited to construction material. Provide expansion shield and bolt
assenbl i es of type designed to give hol ding power beyond tensile and
shearing strength of bolt. M ninmumfastener penetration shall be not |ess
than that recommended by manufacturer for type fastener and wall material

i nvol ved.

3.3 CLEANI NG

Clean interior and exterior surfaces of window units of nmortar, paint
spattering spots, and other foreign matter to present a neat appearance and
to prevent fouling of weathering surfaces and weat herstri pping, or
interference with operation of hardware. Cean and touch up abraded
surfaces. Replace with new wi ndows any stained, discolored, or abraded

wi ndows that cannot be restored to original condition.

-- End of Section --
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3.4 FI ELD QUALI TY CONTRCL
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3.5 HARDWARE SETS

-- End of Section Table of Contents --
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SECTI ON 08710

DOOR HARDWARE
08/ 01

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E 283 (1991) Rate of Air Leakage Through
Exteri or Wndows, Curtain Walls, and Doors
Under Specified Pressure Differences
Across the Speci nen

BUI LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHVA)

ANS| / BHVA A156. 1 (1997) Butts and Hi nges (BHWVA 101)

ANSI / BHVA Al156. 2 (1996) Bored and Preassenbl ed Locks and
Lat ches (BHWVA 601)

ANS| / BHVA A156. 3 (1994) Exit Devices (BHVA 701)

ANSI / BHVA Al156. 4 (1992) Door Controls - C osers (BHVA 301)

ANSI / BHVA Al156. 5 (1992) Auxiliary Locks & Associ ated
Products (BHVA 501)

ANSI / BHVA Al156. 7 (1988) Tenpl ate H nge Di nensions

ANSI / BHVA A156. 13 (1994) Mortise Locks & Latches (BHVA 621)

ANSI / BHVA Al156. 16 (1997) Auxiliary Hardware

ANSI / BHVA A156. 18 (1993) Materials and Finishes (BHVA 1301)

ANSI / BHVA A156. 21 (1996) Threshol ds

STEEL DOOR | NSTI TUTE (SDA )
ANSI / SDI 100 (1991) Standard Steel Doors and Franes
1.2 SUBM TTALS

Subnmit the following in accordance with Section 01330, "Subnittal
Procedures."

SD- 02 Shop Drawi ngs

Har dwar e schedul e; G RE
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1.

Keyi ng system G RE

SD- 03 Product Data
Hardware items; G RE

SD- 08 Manufacturer's Instructions
Installation; GRE

SD-10 Operation and Mai ntenance Data
Har dwar e Schedul e items; G RE

SD-11 d oseout Submittals

Key bitting

3 HARDWARE SCHEDULE

Prepare and submit hardware schedule in the follow ng form

Ref er ence Mr. UL Mark

Publ i - Nane Key (If fire ANSI/BHVA
Har d- cation and Con- rated Fi ni sh
war e Quan- Type Catalog trol and Desi gha-
Item tity Size No. Fi ni sh No. Synbol s |isted) tion

.4 KEY BI TTI NG CHART REQUI REMENTS

Submit key bitting charts to the Contracting Officer prior to conpletion of
the work. Include:

a. Conplete listing of all keys (AAl, AA2, etc.).

b. Conplete listing of all key cuts (AAl-123456, AA2-123458).
c. Tabul ation showi ng which key fits which door

d. Copy of floor plan showi ng doors and door nunbers.

e. Listing of 20 percent nore key cuts than are presently required in
each master system

.5 QUALI TY ASSURANCE

.5.1 Har dwar e Manuf acturers and Modifications

Provide, as far as feasible, |ocks, hinges, and closers of one |ock,
hi nge, or closer manufacturer's make. Mdify hardware as necessary to
provide features indicated or specified.

.6 DELI VERY, STORAGE, AND HANDLI NG

Del i ver hardware in original individual containers, conplete with necessary
appurtenances including fasteners and instructions. Mark each individua
container with item nunber as shown in hardware schedule. Deliver

per manent keys and renovabl e cores to the Contracting O ficer, either
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directly or by certified mail. Deliver construction naster keys with the
| ocks.

PART 2 PRODUCTS

2.

1 TEMPLATE HARDWARE

Hardware to be applied to netal shall be nade to tenplate. Pronptly
furnish tenplate informati on or tenplates to door and frame manufacturers.
Tenpl ate hinges shall conformto ANSI/BHVA Al56.7. Coordi nate hardware
itenms to prevent interference with other hardware.

.2 HARDWARE | TEMS

H nges, pivots, |ocks, latches, exit devices, bolts, and closers shall be
clearly and permanently marked with the manufacturer's name or trademark
where it will be visible after the itemis installed. For closers with
covers, the nane or tradenmark nay be beneath the cover

2.1 Hi nges

ANSI / BHVA A156.1, 4 1/2 by 4 1/2 inches unl ess otherw se specified.
Construct | oose pin hinges for exterior doors and reverse-bevel interior
doors so that pins will be nonrenovabl e when door is closed. Oher
antifriction bearing hinges may be provided in |lieu of ball-bearing hinges.

.2.2 Locks and Latches

.2.2.1 Morti se Locks and Lat ches

ANSI / BHVA A156. 13, Series 1000, Operational Gade 1, Security G ade 2.
Provide nortise | ocks with escutcheons not less than 7 by 2 1/4 inches with
a bushing at least 1/4 inch long. Cut escutcheons to suit cylinders and
provide trimitens with straight, beveled, or snmoothly rounded sides,
corners, and edges. Knobs and roses of nortise |ocks shall have screw ess
shanks and no exposed screws.

.2.2.2 Auxi liary Locks

ANSI / BHVA Al156.5, G ade 1.

.2.3 Exit Devices

ANSI / BHVA Al156.3, Grade 1. Provide adjustable strikes for rimtype and
vertical rod devices. Provide open back strikes for pairs of doors with
nortise and vertical rod devices. Touch bars may be provided in |ieu of
conventional crossbars and arms. Provide escutcheons, not less than 7 by 2
1/ 4 inches.

.2.4 Cylinders and Cores

Provi de cylinders and cores for new | ocks, including |ocks provided under
other sections of this specification. Cylinders and cores shall have seven
pin tunmblers. Cylinders shall be products of one manufacturer, and cores
shall be the products of one manufacturer. R mcylinders, nortise
cylinders, shall have interchangeabl e cores which are renovabl e by specia
control keys. Stanp each interchangeable core with a key control synmbol in
a conceal ed place on the core.
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2.

2.5 Keyi ng System

Provide a grand master keying system Provi de construction interchangeabl e
cores.

.2.6 Lock Trim

Cast, forged, or heavy wrought construction and comercial plain design.

.2.6.1 Knobs and Roses

In addition to neeting test requirenments of ANSI/BHVA Al156.2 and ANSI/BHVA
A156. 13, knobs, roses, and escutcheons shall be 0.050 inch thick if
unreinforced. |f reinforced, outer shell shall be 0.035 inch thick and
combi ned t hi ckness shall be 0.070 inch, except knob shanks shall be 0.060

i nch thick.

.2.6.2 Lever Handl es

Provide | ever handles in lieu of knobs. Lever handles for exit devices
shall neet the test requirenents of ANSI/BHVMA A156. 13 for nortise | ocks.
Lever handl e | ocks shall have a breakaway feature (such as a weakened
spindle or a shear key) to prevent irreparable damage to the | ock when a
force in excess of that specified in ANSI/BHVA Al156.13 is applied to the
| ever handle. Lever handles shall return to within 1/2 inch of the door
face.

2.7 Keys

Furni sh one file key, one duplicate key, and one working key for each key
change and for each master keying system Furnish one additional working
key for each |ock of each keyed-alike group. Furnish 3 construction master
keys, and 3 control keys for renovabl e cores. Stanp each key with
appropriate key control synbol and "U. S. property - Do not duplicate." Do
not place room nunber on keys.

.2.8 Door Bolts

ANSI / BHVA A156.16. Provi de dustproof strikes for bottom bolts, except for
doors having nmetal thresholds. Automatic latching flush bolts: ANSI/BHVA
A156. 3, Type 25.

.2.9 Cl osers

ANSI / BHVA Al156. 4, Series C02000, Grade 1, with PT 4C. Provide with
brackets, arns, nounting devices, fasteners, full size covers. Size
closers in accordance with nmanufacturer's reconmrendati ons, or provide
nmulti-size closers, Sizes 1 through 6, and list sizes in the Hardware
Schedul e. Provide manufacturer's 10 year warranty.

.2.9.1 I dentification Mrking

Engrave each closer with manufacturer's name or tradenmark, date of
manuf acture, and manufacturer's size designation |ocated to be visible
after installation.

.2.10 Door Stops and Sil encers

ANSI / BHVA Al156.16. Silencers Type L03011. Provide three silencers for
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each single door, two for each pair

.2.11 Thr eshol ds

ANSI / BHVA Al156.21. Use J35100, with vinyl or silicone rubber insert in
face of stop, for exterior doors opening out, unless specified otherw se.

.2.12 Weat her Stri pping

A set shall include head and janb seals, sweep strips, and, for pairs of
doors, astragals. Air |eakage of weather stripped doors shall not exceed
0.5 cubic feet per mnute of air per square foot of door area when tested
in accordance with ASTM E 283. Wather stripping shall be one of the
fol | owi ng:

.2.12.1 Ext ruded Al um num Ret ai ners

Extruded al umi numretainers not |ess than 0.050 inch wall thickness with
vinyl, neoprene, silicone rubber, or polyurethane inserts. Al unmi num shal
be clear (natural) anodized.

.2.13 Speci al Tool s

Provi de special tools, such as spanner and socket wenches and doggi ng
keys, required to service and adjust hardware itens.

.3 FASTENERS

Provi de fasteners of proper type, quality, size, quantity, and finish with
hardware. Fasteners exposed to weather shall be of nonferrous netal or
stainless steel. Provide fasteners of type necessary to acconplish a

per manent installation.

.4 FI NI SHES

ANSI / BHVA Al156.18. Hardware shall have BHVA 630 finish (satin stainless
steel), unless specified otherwise. Provide itens not manufactured in
stainless steel in BHVA 626 finish (satin chrom um pl ated) over brass or
bronze, except surface door closers which shall have prine coat finish, and
except steel hinges which shall have BHVA 652 finish (satin chrom um
plated). Hinges for exterior doors shall be stainless steel with BHVA 630
finish . Exit devices may be provided BHWVA 630 finish . Exposed parts of
conceal ed cl osers shall have finish to match | ock and door trim Hardware
for alum num doors shall be finished to match the doors.

.5 KEY CABI NET AND CONTROL SYSTEM

ANSI / BHVA A156.5, Type E8331 (25 hooks).

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Install hardware in accordance with manufacturers' printed instructions.
Provi de machi ne screws set in expansion shields for fastening hardware to
solid concrete and masonry surfaces. Provide toggle bolts where required
for fastening to hollow core construction. Provide through bolts where
necessary for satisfactory installation.
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3.1.1 Weat her Stripping Installation

Handl e and install weather stripping so as to prevent damage. Provide ful
contact, weather-tight seals. Doors shall operate w thout binding.

3.1.2 Li ght proofing Installation
Install as specified for stop-applied weather stripping.
3.1.3 Threshold Installation

Extend thresholds the full w dth of the opening and notch end for janb
stops. Set thresholds in a full bed of sealant and anchor to floor with
cadm um pl at ed, countersunk, steel screws .

3.2 HARDWARE LOCATI ONS
ANSI / SDI 100, unless indicated or specified otherw se.
3.3 KEY CABI NET AND CONTROL SYSTEM

Locate where directed. Tag one set of file keys and one set of duplicate
keys. Place other keys in appropriately marked envel opes, or tag each key.
Furni sh conplete instructions for setup and use of key control system On

tags and envel opes, indicate door and room nunbers or master or grand

mast er key.

3.4 FI ELD QUALI TY CONTRCL

After installation, protect hardware from paint, stains, blenishes, and

ot her damage until acceptance of work. Submt notice of testing 15 days
bef ore schedul ed, so that testing can be w tnessed by the Contracting
Oficer. Adjust hinges, |ocks, latches, bolts, holders, closers, and other
itens to operate properly. Denobnstrate that pernanent keys operate
respective | ocks, and give keys to the Contracting Officer. Correct,
repair, and finish, as directed, errors in cutting and fitting and damage
to adj oi ni ng worKk.

3.5 HARDWARE SETS

Har dwar e for al um num doors shall be provided under this section. Deliver
Har dwar e tenpl ates and hardware, except field-applied hardware to the

al um num door and frame manufacturer for use in fabricating the doors and
franes.

HW 1

3 pr. Butts A5111

1 ea. d oser Cc2021

1 ea. Exit Device Type 1 FO8

1 set Fl ush Bolts LO4081

1 set Weat her stri ppi ng

1 ea. Threshol d J32180
HW 2

11/2 pr. Butts A5111
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HW 3

1 ea.
1 ea.
1 set
1 ea.
11/2 pr.
1 ea
1 ea

- BEnd of Section --

Fuel
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C2021

Exit Device Type 1 FO8
Weat her Stri pping

Thr eshol d

Butts
Lockset
Val |

J32180

A5111
F22
LC2011
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SECTI ON 08810A

GLASS AND GLAZI NG
05/ 97

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI 797.1 (1984; R 1994) Safety Perfornmance
Speci fications and Methods of Test for
Safety A azing Materials Used in Buildings

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 509 (1994) El astoneric Cellular Preforned
Gasket and Sealing Materi al

ASTM C 864 (1999) Dense El astoneric Conpression Seal
Gaskets, Setting Bl ocks, and Spacers

ASTM C 920 (1998) El astoneric Joint Seal ants

ASTM C 1036 (1991; R 1997) Flat d ass

ASTM D 395 (1998) Rubber Property - Conpression Set

ASTM E 1300 (1998) Determ ning the M ni mum Thi ckness

and Type of dass Required to Resist a
Speci fied Load

GLASS ASSOCI ATI ON OF NORTH AMERI CA ( GANA)
GANA G azi ng Manual (1997) d azi ng Manual

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 80 (1999) Fire Doors and Fire W ndows
NFPA 252 (1995) Fire Tests of Door Assenblies
NFPA 257 (1996) Fire Tests for Wndow and d ass

Bl ock Assenblies

.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
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that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Installation; GRE

Drawi ngs showi ng conpl ete details of the proposed setting
nmet hods, mullion details, edge bl ocking, size of openings, frane
details, materials, and types and thickness of gl ass.

SD- 03 Product Data

d azing Accessories; GRE

Manuf acturer's descriptive product data, handling and storage
recomendations, installation instructions, and cl eaning
i nstructions.

1.3 SYSTEM DESCRI PTI ON

d azing systens shall be fabricated and installed watertight and airtight
to withstand thernmal novenent and wi nd | oadi ng without gl ass breakage,
gasket failure, deterioration of glazing accessories, and defects in the
work. G azed panels shall conply with the safety standards, as indicated
in accordance with ANSI 797.1. d azed panels shall conply w th indicated
wi nd/ snow | oadi ng in accordance with ASTM E 1300.

1.4 DELI VERY, STORAGE AND HANDLI NG

@ azi ng conpounds shall be delivered to the site in the manufacturer's
unopened containers. dass shall be stored indoors in a safe, well
ventilated dry location in accordance with manufacturer's instructions, and
shal | not be unpacked until needed for installation. @ ass shall not be
stored on site over 1 nonth.

1.5 PRQIECT/ SI TE CONDI TI ONS

d azing work shall not be started until outdoor tenperature is above 40
degrees F and rising, unless procedures recommended by gl ass nmanufacturer
and approved by Contracting Oficer are nade to warmthe glass and rabbet
surfaces. Ventilation shall be provided to prevent condensation of

noi sture on glazing work during installation. d azing work shall not be
performed during danp or raining weather

PART 2 PRODUCTS
2.1 ROLLED GLASS
2.1.1 Wred d ass

Wred glass shall be Type Il flat type, Cass 1 - translucent 1 - wired and
pol i shed both sides, conforming to ASTM C 1036. Wre nesh shall be
pol i shed stainless steel Mesh 1 - dianmond. Wred glass for fire-rated

wi ndows shall bear an identifying UL | abel or the |abel of a nationally
recogni zed testing agency, and shall be rated for 45 minutes when tested in
accordance with NFPA 257. Wred glass for fire-rated doors shall be tested
as part of a door assenbly in accordance w th NFPA 252.
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2.2  GLAZI NG ACCESSCRI ES
2.2.1 Pref ornmed Tape

Prefornmed tape shall be elastomeric rubber extruded into a ribbon of a
wi dt h and thickness suitable for specific application. Tape shall be of
type which will remain resilient, have excell ent adhesion, and be

chem cally conpatible to glass, netal, or wood.

2.2.2 Seal ant

Seal ant shall be elastoneric conforming to ASTM C 920, Type S or M G ade
NS, Cass 12.5, Use G of type chenmically conpatible with setting bl ocks,
preformed sealing tape and seal ants used in manufacturing insulating glass.
Col or of sealant shall be as sel ected.

2.2.3 d azi ng Gaskets

G azing gaskets shall be extruded with continuous integral | ocking

proj ection designed to engage into nmetal glass holding menbers to provide a
wat erti ght seal during dynam c |oading, building novenents and therma
noverments. (d azing gaskets for a single glazed opening shall be continuous
one-piece units with factory-fabricated injection-nolded corners free of
flashing and burrs. d azing gaskets shall be in lengths or units
recomrended by manufacturer to ensure against pull-back at corners.

G azing gasket profiles shall be as indicated on draw ngs.

2.2.3.1 Fi xed d azing Gaskets

Fi xed gl azi ng gaskets shall be cl osed-cell (sponge) snooth extruded
compr essi on gaskets of cured elastoneric virgin neoprene compounds
conform ng to ASTM C 509, Type 2, Option 1.

2.2.3.2 Wedge 4 azi ng Gaskets

Wedge gl azi ng gaskets shall be high-quality extrusions of cured el astoneric
Vi rgi n neoprene conmpounds, ozone resistant, conform ng to ASTM C 864,
Option 1, Shore A duromneter between 65 and 75.

2.2. 4 Setting and Edge Bl ocking

Neoprene setting blocks shall be dense extruded type conformng to ASTM D
395, Method B, Shore A duroneter between 70 and 90. Edge bl ocking shall be
Shore A duroneter of 50 (+ or - 5). Silicone setting bl ocks shall be

requi red when blocks are in contact with silicone sealant. Profiles,

| engths and | ocations shall be as required and recomended in witing by

gl ass manufacturer.

PART 3 EXECUTI ON
3.1 PREPARATI ON

Openi ngs and frami ng systens schedul ed to receive gl ass shall be exan ned
for conpliance with approved shop draw ngs, GANA d azi ng Manual and gl ass
manuf acturer's recomrendati ons including size, squareness, offsets at
corners, presence and function of weep system face and edge cl earance
requirenments and effective sealing between joints of glass-fram ng nenbers.
Detrinental materials shall be renmoved from gl azi ng rabbet and gl ass
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surfaces and wiped dry with solvent. d azing surfaces shall be dry and
free of frost.

3.2 | NSTALLATI ON

d ass and gl azing work shall be perforned in accordance with approved shop
drawi ngs, GANA d azing Manual, gl ass manufacturer's instructions and
warranty requirenents. dass shall be installed with factory |abels intact
and renmoved only when instructed. Wred glass and shall be installed in
accordance with NFPA 80. Edges and corners shall not be ground, nipped or
cut after leaving factory. Springing, forcing or twisting of units during
installation will not be pernitted.

3.3 CLEANI NG

Upon conpl etion of project, outside surfaces of glass shall be washed cl ean
and the inside surfaces of glass shall be washed and polished in accordance
with gl ass nanufacturer's recomrendati ons.

3.4 PROTECTI ON

d ass work shall be protected imrediately after installation. d azed

openi ngs shall be identified with suitable warning tapes, cloth or paper
flags, attached with non-staining adhesives. Reflective glass shall be
protected with a protective material to elimnate any contani nation of the
reflective coating. Protective material shall be placed far enough away
fromthe coated glass to allow air to circulate to reduce heat buil dup and
noi sture accunul ation on the glass. @dass units which are broken, chipped,
cracked, abraded, or otherw se damaged during construction activities shall
be renmoved and replaced with new units.

-- End of Section --

SECTI ON 08810a Page 5



THI' S PAGE | S LEFT BLANK | NTENTI ONALLY



Construct Hydrant Fuel System M not AFB, North Dakota

SECTI ON TABLE OF CONTENTS
DI VISION 09 - FI NI SHES
SECTI ON 09250A
GYPSUM WALLBOARD

04/ 01

PART 1 GENERAL
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2.6.1 Interior Ceilings Wth Perineter Relief
2.6.2 Interior Ceilings Wthout Perimeter Relief
APPLI CATI ON OF GYPSUM BOARD

1 Adhesi vel y- Appl i ed Gypsum Board

TRIM MOLDI NGS, AND ACCESSCRI ES | NSTALLATI ON
GYPSUM BOARD FI NI SH

PATCHI NG

End of Section Table of Contents --
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SECTI ON 09250A
GYPSUM WAL LBOARD
04/ 01

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 580/ A 580M (1998) Stainless Steel Wre

ASTM A 853 (1993; R 1998) Steel Wre, Carbon, for
General Use

ASTM B 164 (1998) Ni ckel - Copper Alloy Rod, Bar, and
Wre

ASTM C 36/ C 36M (1999) Gypsum Wl | boar d

ASTM C 475 (1994) Joint Conpound and Joint Tape for
Fi ni shi ng Gypsum Board

ASTM C 514 (1996) Nails for the Application of Gypsum
Boar d

ASTM C 557 (1999) Adhesive for Fastening Gypsum
Wl | board to Wod Frani ng

ASTM C 630/ C 630M (2000) Water-Resistant Gypsum Backi ng Board

ASTM C 645 (2000) Nonstructural Steel Fram ng Menbers

ASTM C 754 (1999a) Installation of Steel Fram ng
Members to Receive Screw Attached Gypsum
Panel Products

ASTM C 840 (1999) Application and Finishing of Gypsum
Boar d

ASTM C 1002 (2000) Steel Drill Screws for the
Application of Gypsum Panel Products or
Met al Pl aster Bases

ASTM C 1047 (1999) Accessories for Gypsum Wal | board

GA 214

GYPSUM ASSCOCI ATI ON (GA)

and Gypsum Veneer Base

(1996) Recommended Level s of Gypsum Board
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1.

Fi ni sh

GA 216 (1996) Application and Finishing of Gypsum
Board

.2 NOT USED

.3  SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Steel Fram ng; G RE

Control Joints; GRE

Drawi ngs and installation details for ceiling fram ng, furring,

special wall framing, and franmed openings in walls and ceilings.
SD-07 Certificates

Gypsum Boar d;

St eel Franm ng;

Cenentitious Backer Units;

Certificates stating that the steel fram ng and gypsum wal | board
neet the specified requirenents.

4 QUALI FI CATI ONS

Manuf acturer shall specialize in manufacturing the types of nmateria
specified and shall have a m ninmum of 5 years of docunented successfu
experience. Installer shall specialize in the type of gypsum board work
required and shall have a m nimum of 3 years of docunented successfu
experi ence.

.5 DELI VERY, STORAGE AND HANDLI NG

Materials shall be delivered in original containers bearing the nane of
manuf acturer, contents, and brand nane. Materials shall be stored off the
ground in a weathertight structure for protection. Gypsum boards shall be
stacked flat, off floor and supported to prevent saggi ng and war page.
Adhesi ves and joint materials shall be stored in accordance with

manuf acturer's printed instructions. Damaged or deteriorated materials
shal |l be renoved from jobsite.

.6 ENVI RONMENTAL CONDI TI ONS

Envi ronmental conditions for application and finishing of gypsum board
shal |l be in accordance with ASTM C 840. During the application of gypsum
board wi t hout adhesive, a roomtenperature of not |less than 40 degrees F
shal | be naintained. During the application of gypsum board wi th adhesive,
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a roomtenperature of not |Iess than 50 degrees F shall be naintained for
48 hours prior to application and continuously afterwards until conpletely
dry. Building spaces shall be ventilated to renove water not required for
drying joint treatnment nmaterials. Drafts shall be avoided during dry hot
weat her to prevent materials fromdrying too rapidly.

PART 2 MATERI ALS
2.1 NON- LOADBEARI NG STUD WALLS
2.1.1 St uds
Studs for non-loadbearing walls shall conformto ASTM C 645. Studs shall

be Cshaped, roll formed steel w th mni mum uncoated design thickness of
0.0284 in made from 40 hot-di p gal vani zed coat ed sheet.

2.1.2 Runner Tracks

Fl oor and ceiling runner tracks shall conformto ASTM C 645. Tracks shall
be prefabricated, U shaped with mininum 1 inch flanges, unpunched web,
thi ckness to match studs, made from 40 hot-di p gal vani zed coated sheet.

2.2  SUSPENDED CEl LI NG FRAM NG
Suspended ceiling fram ng systemshall have the capability to support the
finished ceiling, light fixtures, air diffusers, and accessories, as shown.
The suspensi on system shall have a maxi mum defl ection of L/240. Carrying
channel s shall be forned frommninmum 0.0548 in thick cold-rolled steel,
1-1/2 x 3/4 inch. Furring nenbers shall be forned fromcold-rolled steel,

7/8 x 2-9/16 inch. Carrying channels and furring nenbers shall be nade
from hot-di p gal vani zed coated sheet.

2.3  GYPSUM BOARD
Gypsum board shall be asbestos-free. Gypsum board shall have square-cut
ends, tapered or bevel ed edges and shall be maxi num possi bl e | ength.
Gypsum board thickness shall be as shown.

2.3.1 St andard Gypsum Board

Regul ar gypsum board shall conformto ASTM C 36/ C 36M and shall be 48
i nches wi de.

2.3.2 Fire-Rated Gypsum Board

Fire-rated gypsum board shall conformto ASTM C 36/ C 36M and shall be Type
X or Type C as required, 48 inches wi de.

2.4 TRIM MOLDI NGS, AND ACCESSORI ES

2.4.1 Tapi ng and Enmbeddi ng Conpound
Tapi ng and enbeddi ng conpound shall conformto ASTM C 475. Conpound shal |
be specifically formul ated and manufactured for use in enbeddi ng tape at
gypsum wal | board joints and fastener heads, and shall be conpatible with

tape and substrate.

2.4.2 Fi ni shi ng or Toppi ng Conpound
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Fi ni shing or topping compound shall conformto ASTM C 475. Conpound shal
be specifically formul ated and manufactured for use as a finishing conpound
for gypsum board.

2.4.3 Al | - Pur pose Conpound

Al'l - purpose compound shall be specifically formul ated and manufactured to
use as a taping and finishing compound, and shall be compatible with tape
and substrate.

2.4.4 Joi nt Tape

Joint tape shall conformto ASTM C 475 and shall be as reconmended by
gypsum board manuf act urer.

2.4.5 Trim Control Joints, Beads, Stops and Nosings

Itens used to protect edges, corners, and to provide architectural features
shal |l be in accordance with ASTM C 1047.

2.5 FASTENI NGS AND ADHESI VES
2.5.1 Nai | s

Nails shall conformto ASTM C 514. Nails shall be hard-drawn | ow or
medi um | ow carbon steel, suitable for intended use. Special nails for
predecor at ed gypsum board shall be as recomrended by predecorated gypsum
board manufacturer.

2.5.2 Scr ews

Screws shall conformto ASTM C 1002. Screws shall be self-drilling and
sel f-tapping steel, Type G for gypsum board to gypsum board Type S for wood
or |ight-gauge steel fram ng

2.5.3 Adhesi ves

Adhesi ves shall conformto ASTM C 557. Adhesives shall be forrmulated to
bond gypsum board to wood fram ng menbers. For securing gypsum board to
netal fram ng, adhesive shall be as recommended by gypsum board
manuf act urer.

2.5.4 Hanger s

Suspended ceiling runner channel hangers shall be soft, anneal ed steel wire
not less than No. 8 SW5 conformng to ASTM A 853 or flat iron or stee
straps, at least 3/32 x 7/8 inch size, coated with zinc, cadm um or
rust-inhibiting paint.

2.5.5 Wre and dip Type Fastenings

Tie wire, clips, rings, and other fastenings shall be corrosion-resisting
steel conformng to ASTM A 580/ A 580M conposition 302, 304, or 316,
Condition A, or nickel-copper alloy conformng to ASTM B 164, anneal ed
condition except that walls, partitions, and other vertical surfaces not
incorporated in ceiling construction may be erected with soft, anneal ed
steel conformng to ASTM A 853.

2.5.5.1 Tie Wre
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Tie wire for constructing partitions and vertical furring, for securing
nmetal lath to supports, and for lacing shall be not |less than No. 18 SWG
Tie wire for other applications shall be not |less than No. 16 SWG

2.5.5.2 dips

Clips used inlieu of tie wire for securing the furring channels to the
runner channels in ceiling construction shall be nmade fromstrip not |ess
than 1/8 inch thick or shall be hairpin clip, fornmed of wire not |ess than
0.01620 inch nom nal dianeter. GOher clips and rings or fastenings of
simlar materials shall be equivalent in holding power to that provided by
tie wire for the specific application.

PART 3 EXECUTI ON
3.1 | NTERI OR WALL FRAM NG

Steel framing and furring nmenbers shall be installed in accordance with
ASTM C 754. Menbers shall be in alignment with spaci ngs not to exceed the
maxi mum spaci ngs i ndi cated on draw ngs. Runners shall be aligned
accurately at the floor and ceiling and securely anchored.

3.1.1 Wal | Openi ngs

The fram ng system shall provide for the installation and anchorage of the
required subfranmes or finish frames for wall openings at doors,

pass-t hrough openi ngs, and access panels. Partitions abutting continuous
suspended ceilings shall be strengthened for rigidity at rough openi ngs of
nore than 30 inches wide. Studs at openings shall be 0.0329 in mininmm
bare metal thickness and spot grouted at janb anchor inserts. Double studs
shal | be fastened together with screws and secured to floor and overhead
runners. Two studs shall be used for fram ng solid-core doors, doors over
36 inches w de and extra-heavy doors such as X-ray room doors.

3.1.2 VWal |l Control Joints

Control joints for expansion and contraction in the walls shall be
constructed with double studs installed 1/2 inch apart in interior walls
or wall furrings where indicated on drawings. Control joint spacing shal
not exceed 30 feet. Ceiling-height door frames may be used as vertica
control joints. Door franes of |ess than ceiling height may be used as
control joints only if standard control joints extend to ceiling fromboth
corners of top of door frame. Control joints between studs shall be filled
with firesafing insulation in fire rated partitions.

3.1.3 Bl ocki ng
Bl ocki ng shall be provided as necessary for nounted equi pment. Bl ocking
shal |l be netal or wood and shall be cut to fit between fram ng menbers.
Bl ocki ng shall be rigidly anchored to the fram ng nmenbers. Under no
circunstances will accessories or other wall nounted equi pnrent be anchored
directly to gypsum wal | board.

3.2 SUSPENDED CEI LI NG FRAM NG

Suspended ceiling systemfram ng shall be installed in accordance with ASTM
C 754.
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3.

2.1 Hanger s

Hangers shall be spaced not nore than 48 inches al ong runner channels and
36 inches in the other direction or 42 inches in both directions unless
otherw se indicated. Locations of hanger wires shall be coordinated with
other work. Hangers at ends of runner channels shall be | ocated not nore
than 6 inches fromwall. Hanger wire shall be | ooped around bottom chord
of open-web steel joists, or secured to structural elements with suitable
fasteners. Sags or twi sts which develop in the suspended system shall be
adj usted. Damaged or faulty parts shall be replaced.

. 2.2 Mai n Runners

Mai n runner channel s shall be installed in accordance with ASTM C 754.
Hanger wires shall be double strand saddle-tied to runner channels and the
ends of hanger wire shall be twisted three tines around itself. Main
runners shall be located to within 6 inches of the paralleling wall to
support the ends of cross furring. Main runners shall not cone in contact
with abutting masonry or concrete walls. Were main runners are spliced,
ends shall be overlapped 12 inches with flanges of channels interlocked,
and shall be securely tied at each end of splice with wire | ooped twi ce
around the channel s.

. 2.3 Furring Channel s

Furring channels shall be spaced in accordance with ASTM C 754. Furring
channel s shall be secured to the runner channels and to structural supports
at each crossing with tie wire, hairpin clips, or equival ent fastenings.
Furring channels shall be located within 2 inches of parallel walls and
beans, and shall be cut 1/2 inch short of abutting walls.

.2.4 Cei li ng Openi ngs

Support nenbers shall be provided as required at ceiling openings for
access panels, recessed light fixtures, and air supply or exhaust. Support
menbers shall be not less than 1-1/2 inch main runner channels and
vertically install ed suspension wires or straps shall be located to provide
at |least the mni num support specified herein for furring and wal | board
attachment. Intermediate structural members not a part of the structura
system shall be provided for attachment or suspension of support nenbers.

. 2.5 Light Fixtures and Air Diffusers

Light fixtures and air diffusers shall be supported directly from suspended
ceiling runners. Wres shall be provided at appropriate locations to carry
the wei ght of recessed or surface nounted light fixtures and air diffusers.

.2.6 Control Joints

Ceiling control joints for expansion and contraction shall be |ocated where
required. A control joint or internediate blocking shall be installed
where ceiling fram ng nmenbers change direction

.2.6.1 Interior Ceilings Wth Perinmeter Relief

Control joints shall be installed so that |inear dinensions between contro
joints shall not exceed 50 feet in either direction nor nore than 2500
square feet.
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3.2.6.2 Interior Ceilings Wthout Perinmeter Relief

Control joints shall be installed so that |inear dinensions between contro
joints shall not exceed 30 feet in either direction nor nore than 900
square feet.

3.3 APPLI CATI ON OF GYPSUM BOARD

Gypsum board shall be installed in accordance with ASTM C 840, GA 214 and
GA 216 and as specified. Paragraph 17.3.1 GENERAL of ASTM C 840 which
permts usage of water resistant gypsum board as a base for adhesive
application of ceramc or plastic tile on ceilings, does not apply. Edges
and ends of gypsum boards shall be cut to obtain neat fitting joints. End
joints of adjoining boards shall be staggered, and shall be staggered on
opposite sides of wall. Boards shall be applied with noderate contact
without forcing in place. Holes for pipes, fixtures or other snall

openi ngs shall be cut with a tool which will provide a neat fit. Screws
shal |l be driven so that the heads are slightly bel ow the plane of paper
face. Fracturing the paper face or damaging the core shall be avoi ded.
Trimshall be installed at external and internal angles formed by the

i ntersecting gypsum board surfaces with other surfaces. Corner beads shal
be installed to vertical and horizontal corners in accordance wth

manuf acturer's published instructions. Boards of maxi mum practical |ength
shal | be used so that an absol ute m ni mum nunber of end joints occur.
Gypsum board partitions in roonms with ceiling heights |ess than 10 feet
shal | have full height boards installed vertically with no end joints in
the gypsuminstallation.

3.3.1 Adhesi vel y- Appl i ed Gypsum Board

Wal | s schedul ed to recei ve adhesivel y-applied gypsum board shall be dry,
free of dust, oil, or formrel ease agents, protrusions or voids, or foreign
matter that would affect a proper bond.

3.4 TRIM MOLDI NGS, AND ACCESSORI ES | NSTALLATI ON
Trim nol dings and accessories shall be installed in accordance with GA 216.
3.5 GYPSUM BOARD FI NI SH

Gypsum board shall be finished in accordance with ASTM C 840, GA 214 and GA
216. Pl enum areas above ceilings shall be finished to Level 1 in
accordance with GA 214. Water resistant gypsum backi ng board, ASTM C 630/C
630M to receive ceramic tile shall be finished to Level 2 in accordance
with GA 214. Walls and ceilings to receive a heavy-grade wall covering or
heave textured finish before painting shall be finished to Level 3 in
accordance with GA 214. Walls and ceilings without critical lighting to
receive flat paints, light textures, or wall coverings shall be finished to
Level 4 in accordance with GA 214. Unless otherw se specified, all gypsum
board walls, partitions and ceilings shall be finished to Level 5 in
accordance with GA 214.

3.6  PATCH NG
Surface defects and damage shall be corrected as required to | eave gypsum
board snooth, uniformin appearance, and ready to receive finish as

speci fi ed.

-- End of Section --
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SECTI ON 09650A

RESI LI ENT FLOORI NG
07/ 96

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4078 (1992; R 1996) Water Emul sion Floor Polish
ASTM E 648 (1999) Critical Radiant Flux of

FI oor - Covering Systenms Using a Radi ant

Heat Ener gy Source

ASTM E 662 (1997) Specific Optical Density of Snoke
Cenerated by Solid Materials

ASTM F 1066 (1999) Vinyl Conposition Floor Tile

.2 FI RE RESI STANCE REQUI REMENTS

Flooring in corridors and exits shall have a m ni num average critical
radiant flux of 0.45 watts per square centinmeter when tested in accordance
with ASTM E 648. The snpoke density rating shall be | ess than 450 when
tested in accordance with ASTM E 662.

.3 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Resilient Flooring and Accessories; G ED

Manuf acturer's descriptive data and installation instructions
i ncl udi ng cl eani ng and nmai nt enance instructions.

SD- 04 Sanpl es
Fl ooring; G ED

Three sanpl es of each indicated col or and type of flooring and
base. Sanple size shall be mininmum2-1/2 x 4 inches.
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1

SD- 06 Test Reports
Moi st ure Test

Copi es of test reports showi ng that representative product
sanpl es of the flooring proposed for use have been tested by an
i ndependent testing |aboratory within the past three years or when
formul ati on change occurred and confornms to the requirenments
speci fi ed.

4 DELI VERY AND STORAGE

Materials shall be delivered to the building site in original unopened
contai ners bearing the manufacturer's nane, project identification, and
handling instructions. Materials shall be stored in a clean dry area with
tenmperature nmi ntai ned above 70 degrees F for 2 days prior to

installation, and shall be stacked according to manufacturer's
recomendations. Materials shall be protected fromthe direct flow of heat
fromhot-air registers, radiators and other heating fixtures and appliances.

.5 ENVI RONVENTAL REQUI REMENTS

Areas to receive resilient flooring shall be naintained at a tenperature
above 70 degrees F and below 100 degrees F for 2 days before application,
during application and 2 days after application. A mninumtenperature of
55 degrees F shall be maintained thereafter.

.6 SCHEDULI NG

Resilient flooring application shall be schedul ed after the conpletion of
ot her work which woul d damage the finished surface of the flooring.

.7 WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a one year period shall be provided.

. 8 EXTRA MATERI ALS

Extra flooring material of each color and pattern shall be furnished at the
rate of 10 tiles for each 500 tiles installed. Extra materials shall be
fromthe sane ot as those installed. Extra base naterial conposed of 20
linear feet of each color shall be furnished.

PART 2 PRODUCTS

2.

1 VI NYL- COVPOSI TI ON TI LE

Vi nyl -conposition tile shall conformto ASTMF 1066, C ass 2, (through
pattern tile), Conposition 1, asbestos-free, and shall be 12 inches square
and 1/8 inch thick. Tile shall have the color and pattern uniformy

di stributed throughout the thickness of the tile. Flooring in any one
continuous area shall be fromthe same | ot and shall have the same shade
and pattern.

.2 RESI LI ENT BASE

Base shall be manufacturers standard rubber, coved style (installed with
resilient flooring). Base shall be 4 inches high and a mninmum 1/8 inch
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2.

2.

2.

2.

thick. Job Formed corners shall be furnished.
3 ADHESI VE

Adhesive for flooring and wall base shall be as recommended by the flooring
manuf act urer.

4 POLI SH
Polish shall conformto ASTM D 4078
5 CAULKI NG AND SEALANTS

Caul ki ng and seal ants shall be in accordance with Section 07900a JO NT
SEALI NG

6 MANUFACTURER S COLOR AND TEXTURE

Col or and texture shall be as indicated on the draw ngs.

PART 3 EXECUTI ON

3.

3.

1 EXAM NATI ON/ VERI FI CATI ON OF CONDI Tl ONS

The Contractor shall exam ne and verify that site conditions are in
agreement with the design package and shall report all conditions that wll
prevent a proper installation. The Contractor shall not take any
corrective action without witten perm ssion fromthe Governnent.

2 SURFACE PREPARATI ON

Fl ooring shall be in a smooth, true, |evel plane, except where indicated as
sl oped. Before any work under this section is begun, all defects such as
rough or scaling concrete, |ow spots, high spots, and uneven surfaces shal
have been corrected, and all danaged portions of concrete slabs shall have
been repaired as recommended by the flooring manufacturer. Concrete curing
conmpounds, other than the type that does not adversely affect adhesion,
shall be entirely removed fromthe slabs. Paint, varnish, oils, release
agents, sealers, waxers, and adhesives shall be renoved, as reconmended by
the flooring manufacturer.

.3 MO STURE TEST

The suitability of the concrete subfloor for receiving the resilient
flooring with regard to noisture content shall be determ ned by a noisture
test as recommended by the flooring manufacturer.

.4 I NSTALLATI ON OF VI NYL- COVPOSI TI ON TI LE

Tile flooring shall be installed with adhesive in accordance with the
manufacturer's installation instructions. Tile lines and joints shall be
kept square, symetrical, tight, and even. Edge width shall vary as
necessary to naintain full-size tiles in the field, but no edge tile shal
be less than one-half the field tile size, except where irregul ar shaped
roons meke it inpossible. Flooring shall be cut to, and fitted around, all
permanent fixtures, built-in furniture and cabinets, pipes, and outlets.
Edge tile shall be cut, fitted, and scribed to walls and partitions after
field flooring has been applied.

SECTI ON 09650A Page 4



Construct Hydrant Fuel System M not AFB, North Dakota

3.5 | NSTALLATI ON OF RESI LI ENT BASE

Wal | base shall be installed with adhesive in accordance with the
manufacturer's witten instructions. Base joints shall be tight and base
shall be even with adjacent resilient flooring. Voids along the top edge
of base at masonry walls shall be filled with caul k.

3.6 CLEANI NG

| mredi ately upon conpletion of installation of tile in a roomor an area,
flooring and adjacent surfaces shall be cleaned to renove all surplus
adhesive. After installation, flooring shall be washed with a cl eaning
solution, rinsed thoroughly with clear cold water, and given two coats of
polish in accordance with manufacturers witten instructions. After each
polish coat, floors shall be buffed to an even luster with an electric
pol i shing machi ne.

3.7 PROTECTI ON
Fromthe time of laying until acceptance, flooring shall be protected from
damage as reconmended by the flooring manufacturer. Flooring which becones

damaged, | oose, broken, or curled shall be renoved and repl aced.

-- End of Section --
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SECTI ON 09900A

PAI NTI NG, GENERAL
07/ 92

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS ( ACA H)

ACG H Limt Values (1999) Threshold Linmit Values for Chenical
Subst ances and Physi cal Agents and
Bi ol ogi cal Exposure |ndices

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 3273 (1994) Resistance to Gowh of Mold on the
Surface of Interior Coating in an
Envi ronment al Chanber

ASTM D 3274 (1995) Eval uating Degree of Surface
Di sfigurenment of Paint Filns by M crobial
(Fungal or Algal) Gowh or Soil and Dirt
Accunul ati on

ASTM D 4214 (1998) Eval uating Degree of Chal king of
Exterior Paint Filnmns

ASTM D 4258 (1999) Surface d eaning Concrete for
Coat i ng

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-2246 (Rev B) Paint, Latex
CI D A-A- 2247 (Basic) Paint, Latex (Semgloss, Interior)
CID A-A- 2248 (Basic) Paint, Latex, (Flat, Interior)
CI D A- A-2542 Seal er, Terrazzo and Concrete Fl oors,
Wat er based
Cl D A- A- 2867 Coati ng, Pol yurethane, Single Conmponent
Mbi sture Cure, Alipathic
CID A-A-2994 Primer Coating, Interior, for Walls and
Wod
FS TT-E-2784 (Rev A) Enanel (Acrylic-Enulsion, Exterior

d oss and Seni gl oss) (Metric)
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THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 23 (1991) Latex Primer for Steel surfaces
SSPC SP 1 (1982) Sol vent d eani ng

SSPC SP 2 (1995) Hand Tool d eaning

SSPC SP 3 (1995) Power Tool C eaning

SSPC SP 7/ NACE 4 (1994) Brush-Of Blast d eaning

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Pai nt ;

The nanes, quantity represented, and intended use for the
proprietary brands of materials proposed to be substituted for the
specified materials regardl ess of quantities in states where VOC
content limtations apply.

M xi ng and Thi nni ng;
Application

Manufacturer's current printed product description, material
safety data sheets (MSDS) and technical data sheets for each
coating system Detailed nmixing, thinning and application
i nstructions, mninm and naxi mum application tenperature, and
curing and drying tines between coats for epoxy, noisture-curing
pol yurethane, and liquid glaze coatings. Detailed application
instructions for textured coatings shall be provided.

SD- 04 Sanpl es

Paint; GRE

VWhile the material is at the site or source of supply, and at a
tinme agreeable to the Contractor and the Contracting Oficer, a 1
quart sanpl e of each col or and batch, except for quantities of 50
gallons or less, shall be taken by random sel ection fromthe
seal ed containers by the Contractor in the presence of a
representative of the Contracting Officer. The contents of the
containers to be sanpled shall be thoroughly m xed to ensure that
the sanple is representative. Sanples shall be identified by
desi gnat ed nane, specification nunber, manufacturer nane and
address, batch nunber, project contract nunber, intended use, and
quantity invol ved.

SD-06 Test Reports
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1

Pai nt ;

A statement as to the quantity represented and the intended use,
plus the followi ng test report for batches in excess of 50 gall ons:

a. A test report showing that the proposed batch to be used
neets specified requirenents:

b. A test report showing that a previous batch of the sane
formul ation as the batch to be used net specified requirenents,
pl us, on the proposed batch to be used, a report of test results
for properties of weight per gallon, viscosity, fineness of grind,
drying tine, color, and gl oss.

SD-07 Certificates

Lead;
M | dewci de and I nsecti ci de;
Vol atil e Organic Conpound (VOC) Content;

Certificate stating that paints for interior use contain no
mercurial nildewide or insecticide. Certificate stating that
pai nts proposed for use contain not nore than 0.06 percent |ead by
wei ght of the total nonvolatile. Certificate stating that paints
proposed for use neet Federal VOC regul ations and those of the of
the local Air Pollution Control Districts having jurisdiction over
t he geographi cal area in which the project is |ocated.

3 PACKAG NG, LABELI NG AND STORI NG

Paints shall be in sealed containers that |egibly show the designated nane,
formul a or specification nunber, batch nunber, color, quantity, date of
manuf acture, manufacturer's fornulation nunber, manufacturer's directions
i ncludi ng any warni ngs and speci al precautions, and nanme of manufacturer.
Pi gment ed paints shall be furnished in containers not larger than 5 gall ons.
Paints and thinner shall be stored in accordance with the manufacturer's
witten directions and as a mninumstored off the ground, under cover,
with sufficient ventilation to prevent the buil dup of flammuable vapors and
at temperatures between 40 and 95 degrees F. Paints shall be stored on the
project site or segregated at the source of supply sufficiently in advance
of need to allow 30 days for testing.

.4 APPROVAL OF MATERI ALS

When sanples are tested, approval of materials will be based on tests of
the sanples; otherwise, materials will be approved based on test reports
furnished with them |If materials are approved based on test reports

furni shed, sanples will be retained by the Governnment for testing should

the materials appear defective during or after application. 1In addition to
any other renedies under the contract the cost of retesting defective
materials will be at the Contractor's expense.

.5 ENVI RONMENTAL CONDI Tl ONS

Unl ess ot herwi se reconmended by the paint manufacturer, the amnbient
tenmperature shall be between 45 and 95 degrees F when applyi ng coatings

ot her than water-thinned, epoxy, and noisture-curing pol yurethane coatings.
Wat er -t hi nned coatings shall be applied only when anbient tenperature is
bet ween 50 and 90 degrees F. Epoxy, and nvoisture-curing pol yurethane
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coatings shall be applied only within the m ni mum and maxi mum t enper at ur es
recomrended by the coating manufacturer. Misture-curing pol yurethane
shal | not be applied when the relative humdity is bel ow 30 percent.

1.6 SAFETY AND HEALTH

Wrk shall conply with applicable Federal, State, and local |aws and
regul ati ons, and with the ACCH DENT PREVENTI ON PLAN, including the Activity
Hazard Anal ysis as specified in the CONTRACT CLAUSES. The Activity Hazard
Anal ysi s shall include anal yses of the potential inpact of painting
operations on painting personnel and on others involved in and adjacent to
the work zone.

1.6.1 Wor ker Exposures

Exposure of workers to hazardous chem cal substances shall not exceed
limts established by ACAH Limt Values, or as required by a nore
stringent applicable regulation.

1.6.2 Toxi ¢ Comnpounds

Toxi ¢ products having ineffective physiol ogical warning properties, such as
no or low odor or irritation levels, shall not be used unless approved by
the Contracting Oficer.

1.6.3 Trai ni ng

Workers having access to an affected work area shall be infornmed of the
contents of the applicable nmaterial data safety sheets (MDSS) and shall be
i nformed of potential health and safety hazard and protective controls
associated with materials used on the project. An affected work area is
one which may receive msts and odors fromthe painting operations.

Workers involved in preparation, painting and cl ean-up shall be trained in
the safe handling and application, and the exposure limt, for each
material which the worker will use in the project. Personnel having a need
to use respirators and masks shall be instructed in the use and mai nt enance
of such equi prent.

1.6.4 Coor di nati on

Work shall be coordinated to m ninize exposure of building occupants, other
Contractor personnel, and visitors to msts and odors from preparation,
pai nting and cl ean-up operati ons.

PART 2 PRODUCTS
2.1 PAI NT

The term "paint" as used herein includes enul sions, enanels, paints,
seal ers, and other coatings, whether used as prinme, intermediate, or
finish coat. Paint shall conformto the requirenents listed in the
pai nting schedules at the end of this section, except when the required
anmobunt of a material of a particular batch is 50 gallons or |less, an
approved first-line proprietary paint material with simlar intended
formul ati on, usage and color to that specified may be used. Additiona
requirenents are as foll ows:

2.1.1 Col ors and Tints
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Col ors shall be as selected from manufacturer's standard col ors, as

indi cated. Mnufacturer's standard color is for identification of col or
only. Tinting of epoxy and urethane paints shall be done by the

manuf acturer. Stains shall conformin shade to manufacturer's standard
color. The color of the undercoats shall vary slightly fromthe col or of
t he next coat.

2.1.2 M | dewci de and | nsecti ci de

Pai nt specified for all coats applied to fabrics and vapor barrier jackets
over insulation and surfaces in area shall contain a nildewcide that wll
not adversely affect the color, texture, or durability of the coating. The
m | dewci de shall be incorporated into the paint by the manufacturer and
shall attain a surface disfigurenent rating of 8 or greater when tested in
accordance with ASTM D 3273 and eval uated i n accordance with ASTM D 3274.
Mercurial mldewide shall not be used in interior paint. |Insecticides
shal | not be used in paint.

2.1.3 Lead

Paints containing | ead in excess of 0.06 percent by weight of the tota
nonvol atile content (calculated as |ead netal) shall not be used.

2.1. 4 Chr onmi um

Pai nts containing zinc chromate or strontium chromate pignents shall not be
used.

2.1.5 Vol atil e Organi ¢ Conpound (VOC) Content

Paints shall conply with applicable federal, state and |ocal |aws enacted
to insure conpliance with Federal Cean Air Standards and shall conformto
the restrictions of the local air pollution control authority.

PART 3 EXECUTI ON
3.1 PROTECTI ON OF AREAS NOT TO BE PAI NTED

Itens not to be painted which are in contact with or adjacent to painted
surfaces shall be renmpbved or protected prior to surface preparation and
pai nting operations. |Itens renoved prior to painting shall be replaced
when painting is conpleted. Follow ng conpletion of painting, workmen
skilled in the trades involved shall reinstall renoved itens. Surfaces
contam nated by coating materials shall be restored to original condition

3.2 SURFACE PREPARATI ON

Surfaces to be painted shall be clean and free of foreign matter before
application of paint or surface treatments. GO and grease shall be
renoved prior to nechanical cleaning. C eaning shall be programmed so that
dust and other contam nants will not fall on wet, newy painted surfaces.
Exposed ferrous nmetals such as nail heads on or in contact with surfaces to
be painted with water-thinned paints, shall be spot-primed with a suitable
corrosion-inhibitive priner capable of preventing flash rusting and
conmpatible with the coating specified for the adjacent areas.

3.2.1 Concr et e,

Concrete surfaces shall be allowed to dry at |east 30 days before painting,
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except concrete slab on grade which shall be allowed to cure 90 days before
pai nting. Surfaces shall be cleaned in accordance with ASTM D 4258.

G aze, efflorescence, laitance, dirt, grease, oil, asphalt, surface
deposits of free iron and other foreign matter shall be renoved prior to
pai nting. Surfaces to receive pol yurethane or epoxy coatings shall be

aci d-etched or nmechanically abraded as specified by the coating

manuf acturer, rinsed with water, allowed to dry, and treated with the

manuf acturer's recomended conditioner prior to application of the first
coat .

3.2.2 Ferrous Surfaces

Ferrous surfaces including those that have been shop-coated, shall be

sol vent - cl eaned or detergent-washed in accordance with SSPC SP 1. Surfaces
that contain |loose rust, loose mll scale, and other foreign substances
shal | be cl eaned nechanically with hand tools according to SSPC SP 2, power
tools according to SSPC SP 3 or by sandbl asting according to SSPC SP 7/ NACE
4. Shop-coated ferrous surfaces shall be protected fromcorrosion by
treating and touching up corroded areas i medi ately upon detection.

3.2.3 Nonferrous Metallic Surfaces
Gal vani zed, al umi num and al um numal l oy, |ead, copper, and other nonferrous
netal surfaces shall be solvent-cleaned or detergent-washed in accordance
with SSPC SP 1.

3.2.4 Gypsum Board Surfaces

Gypsum board surfaces shall be dry and shall have all |oose dirt and dust
renoved by brushing with a soft brush, rubbing with a cloth, or
vacuum cl eaning prior to application of the first-coat nmaterial. A danp
cloth or sponge may be used if paint will be water-based.

3.2.5 Masti c- Type Surfaces
Mastic-type surfaces shall be prepared by renoving foreign material.
3.2.6 Previ ously Painted Surfaces

Previ ously painted surfaces damaged during construction shall be thoroughly
cleaned of all grease, dirt, dust or other foreign matter. Blistering,
cracking, flaking and peeling or other deteriorated coatings shall be
renoved. Slick surfaces shall be roughened. Danaged areas such as, but not
limted to, nail holes, cracks, chips, and spalls shall be repaired with
suitable material to match adjacent undanaged areas. Edges of chipped
pai nt shall be feather edged and sanded snpoth. Rusty netal surfaces shal
be cl eaned as per SSPC requirenents. Solvent, mechanical, or chenica

cl eani ng nethods shall be used to provide surfaces suitable for painting.
Chal k shall be renoved so that when tested in accordance with ASTM D 4214,
the chal k resistance rating is no |l ess than 8. New, proposed coatings
shal | be conpatible with existing coatings. |If existing surfaces are

gl ossy, the gloss shall be reduced.

3.3 M XI NG AND THI NNI NG
When thinning is approved as necessary to suit surface, tenperature,
weat her conditions, or application nethods, paints may be thinned in

accordance with the manufacturer's directions. Wen thinning is allowed,
pai nts shall be thinned imrediately prior to application with not nore than
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1 pint of suitable thinner per gallon. The use of thinner shall not
relieve the Contractor from obtaining conplete hiding, full filmthickness,
or required gloss. Thinning shall not cause the paint to exceed limts on
vol atil e organi c conpounds. Paints of different manufacturers shall not be
m xed.

3.4 APPL| CATI ON

Pai nting practices shall conply with applicable federal, state and | oca

| aws enacted to insure conpliance with Federal Cean Air Standards. Unless
ot herw se specified or recomended by the paint manufacturer, paint nmay be
applied by brush, roller, or spray. At the time of application, paint
shal | show no signs of deterioration. Uniform suspension of pignents shal
be mai ntai ned during application. Each coat of paint shall be applied so
dry filmshall be of uniformthickness and free fromruns, drops, ridges,
waves, pinholes or other voids, |aps, brush marks, and variations in color,
texture, and finish. Hding shall be complete. Rollers for applying

pai nts and enanels shall be of a type designed for the coating to be
applied and the surface to be coated. Special attention shall be given to
insure that all edges, corners, crevices, welds, and rivets receive a film
thi ckness equal to that of adjacent painted surfaces. Paints, except

wat er -t hi nned types, shall be applied only to surfaces that are conpletely
free of noisture as determ ned by sight or touch.

3.4.1 Ventil ati on

Affected areas shall be ventilated during paint application so that workers
exposure to chem cal substances shall not exceed linmts as established by
ACGHLimt Values, or as required by a nore stringent applicable

regul ation. Interior work zones having a volunme of 10,000 cubic feet or

| ess shall be ventilated at a mninmum of 2 air exchanges per hour.
Ventilation in |larger work zones shall be naintai ned by means of nechanica
exhaust. Solvent vapors shall be exhausted outdoors, away from air intakes
and workers. Return air inlets in the work zone shall be tenporarily

seal ed before start of work until the coatings have dri ed.

3.4.2 Respirators

Operators and personnel in the vicinity of operating paint sprayers shal
wear respirators.

3.4.3 Fi rst Coat

The first coat on gypsum wal | board, and ot her surfaces shall include
repeat ed touching up of suction spots or overall application of priner or
seal er to produce uniformcol or and gl oss. Excess seal er shall be w ped
off after each application. The first coat on both faces of wood doors
shal |l be applied at essentially the sane tine. d azed doors and sashes
shal | be given the specified coating systemw thin 3 weeks of the tinme they
are gl azed, but not before the glazing material has set; paint shal

overlay glass about 70 mls all around. Each varnish coat shall be sanded
lightly prior to application of subsequent coats.

3.4.4 Ti m ng
Surfaces that have been cl eaned, pretreated, and otherw se prepared for
pai nti ng shall be given a coat of the specified first coat as soon as

practical after such pretreatnent has been conpleted, but prior to any
deterioration of the prepared surface. Sufficient tine shall elapse
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bet ween successive coats to pernmit proper drying. This period shall be
nodi fi ed as necessary to suit weather conditions. O -based or

ol eor esi nous sol vent-type paints shall be considered dry for recoating when
the paint feels firm does not deformor feel sticky under noderate
pressure of the thunmb, and the application of another coat of paint does
not cause the undercoat to lift or |ose adhesion. Manufacturer's
instructions for application, curing and drying tinme between coats of

two- conponent systens shall be foll owed.

3.4.5 Ferrous-Metal Prinmer

Primer for ferrous-netal shall be applied to ferrous surfaces to receive
pai nt other than asphalt varnish prior to deterioration of the prepared
surface. The semitransparent filmapplied to sone pipes and tubing at the
mll is not to be considered a shop coat, but shall be overcoated with the
specified ferrous-netal prinmer prior to application of finish coats.

3.5 Pl PE COLOR CODE NMARKI NG

Pi pes in exposed areas and in accessibl e pipe spaces shall be provided with
color band and titles adjacent to all valves, except those provided at
pl unbi ng fixtures, at not nore than 40 foot spacing on straight pipe runs,
adj acent to change in direction, and on both sides where pipes pass through
wal |'s or floors. Color code nmarking shall be of the color listed in TABLE
| and the size listed in TABLE II. The arrows shall be installed adjacent
to each band to indicate the direction of flowin the pipe. The |egends
shall be printed in upper-case black letters as listed in TABLE |I. Letter
sizes shall be as listed in TABLE I1. Marking shall be painted or applied
usi ng col ored, pressure-sensitive adhesive markers of standard manufacture.
Pai nt shall be as specified for insulated and uni nsul ated pi pi ng.

TABLE |. COLOR CODES FOR MARKI NG PI PE
Letters and

Mat eri al Band Ar r ow Legend
Col d wat er (potable) Green Wi te POTABLE WATER
Fire protection water Red VWi te FI RE PR. WATER
Fire Sprinkler Water Red VWite FI RE SPR. WATER
Hot water (donestic) Green Wi te H W
Hot water recirculating (donestic) G een Wi te H WR
Hi gh tenp. water supply Yel | ow Bl ack HT. WS
H gh tenp. water return Yel | ow Bl ack HT WR
Boi l er feed water Yel | ow Bl ack B. F
Low tenp. water supply (heating) Yel | ow Bl ack L. T.WS.
Low tenp. water return (heating) Yel | ow Bl ack LTWR
Condenser water supply Green Wi te COND. W S.
Condenser water return G een VWi te COND. WR
Chilled water supply G een VWi te CHWS
Chilled water return Green VWi te CHWR
Treat ed wat er Green VWi te TR WATER
Cheni cal feed Yel | ow Bl ack CH. FEED
Conpressed air Bl ue Wi te COw. AR
Nat ural gas Yel | ow Bl ack NAT. GAS
Propane Gas Yel | ow Bl ack PROP. GAS
Refrigerants Bl ue VWi te REFRI GERANT
Fuel oil Yel | ow Bl ack FUEL O L
St eam Yel | ow Bl ack STEAM
Condensat e Yel | ow Bl ack CONDENSATE
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TABLE |. COLOR CODES FOR MARKI NG PI PE
Letters and
Mat eri al Band Ar r ow Legend
Hydraulic fluid under
600 psi Green VWi te HYDRAULI C
FLU D- PSI
Hydraulic fluid
600 ps
and G eater Yel | ow Bl ack HYDRAULI C
FLU D- PSI
TABLE I1. COLOR CODE MARKI NG Sl ZES
Qut si de Di aneter Lengt h of Arrow Si ze of Legend
of Pi pe Covering Col or Band Length x Wdth Letters and Nuneral s
(1 nches) (i nches) (1 nches) (1 nches)
Less than 1-1/2 8 8 x 2-1/4 1/2
1-1/2 to 2-3/8 8 8 x 2-1/4 3/4
2-1/2 to 7-7/8 12 8 x 2-1/4 1-1/4
8 to 10 24 12 x 4-1/2 2-1/2
Over 10 32 12 x 4-1/2 3-1/2

3.6 SURFACES TO BE PAI NTED

Surfaces listed in the painting schedules at the end of this section, other
than those listed in paragraph SURFACES NOT TO BE PAI NTED, shall be painted
as schedul ed.

3.7 SURFACES NOT TO BE PAI NTED

Surfaces in the follow ng areas shall not to be painted: Surface of
har dwar e, sprinkler heads, fire detection elements, electrical swith and
outlet plates, and other factory finished itens.

3.8 CLEANI NG

Cloths, cotton waste and other debris that m ght constitute a fire hazard
shal |l be placed in closed netal containers and renmoved at the end of each
day. Upon conpletion of the work, staging, scaffolding, and containers
shal |l be renoved fromthe site or destroyed in an approved manner. Paint
and ot her deposits on adjacent surfaces shall be renpbved and the entire job
| eft clean and acceptabl e.

3.9 PAI NTI NG SCHEDULES
The foll owi ng painting schedules identify the surfaces to be painted and
prescribe the paint to be used and the nunber of coats of paint to be

applied. Contractor options are indicated by ------ or------ bet ween
optional systens or coats.
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EXTERI OR PAI NTI NG SCHEDULE
Sur face Fi rst Coat Second Coat Third Coat
Ferrous neta
unl ess
ot herw se
speci fied
SSPC Pai nt 23 FS TT-E- 2784 FS TT-E-2784
Type 11 Type 11
Gal vani zed FS TT-E-2784 FS TT-E-2784 FS TT-E-2784
net al . Type |11 Type |11 Type |1
Al um num CI D A- A- 2867 CI D A- A- 2867 None
al um num al | oy,
and ot her non-
ferrous netal FS TT-E-2784 FS TT-E-2784 FS TT-E-2784
(non-gal vani zed) Type |11 Type |11 Type |1
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| NTERI OR PAI NTI NG SCHEDULE

Sur face Fi rst Coat Second Coat Third Coat

Gypsum CID A-A-2994 CID A-A-2246 CID A-A-2246 on

board, concrete, Type 11 gypsum board

and concrete faced with

nmasonry units recycl ed paper

not requiring a e e e O e m e

not requiring a CID A-A-2247 CID A-A-2247 on

snoot h finish, gypsum board

unl ess ot herw se faced with

speci fied recycl ed paper

CID A-A-2248 CI D A- A-2248 on

gypsum board
faced with
recycl ed paper

Concrete: floors CID A A 2542 None None

requiri ng dust Type |

reducti on

Ferrous Metal

unl ess

ot herwi se

speci fied

SSPC Pai nt 23 FS TT-E-2784 FS TT-E-2784
Type |1 Type 11

Ferrous net al Two coats of paint as recomended by None

factory-prined t he equi pnent manuf act urer

nmechani cal and

el ectrical

equi pnent .

Gal vani zed netal: FS TT-E-2784 FS TT-E- 2784 None

Type 111 Type 111

Ferrous Metal :

Convect or SSPC Pai nt 23 None None

encl osures,

el ectrical

conduit runs:

metal lic tubing
uni nsul at ed
ducts and pi pes,
pi pe hangers,
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| ouvers, grilles,
and air outlets,
i n areas having
pai nt ed adj acent
surf aces.

M not AFB, North Dakota

Al um num and Gal vani zed Surf ace
Convect or FS TT-E-2784
encl osur es,

el ectrical

conduit runs

metal lic tubing

uni nsul at ed

ducts and pi pes,

pi pe hangers,

| ouvers, grilles,

and air outlets,

i n areas having

pai nt ed adj acent

sur faces.

Met al
Cl D A-A-2246

CID A-A-2248

CID A-A-2246

CID A-A-2248

End of Section --
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SECTI ON 09971

EXTERI OR COATI NG OF STEEL STRUCTURES
07/ 00

PART 1 GENERAL

Coat exterior portions of the 2 each tanks, exterior railings and stairs. Do
not coat any alum numor stainless exterior itens. Do not coat grounding
pl ate at base of tank stairs. Contractor shall protect all alum num API
Nane Pl ates, grounding plates, gal vani zed and stainless steel itens from
over spray.

1.1 REFERENCES

The foll owi ng publications of the issues listed below, but referred to
thereafter by basic designation only, forma part of this specification to
the extent indicated by the references thereto:

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D1200 (1999) Standard Test Method for Viscosity
by Ford Viscosity Cup

ASTM D3276 (1996) Standard Guide for Painting
I nspectors (Metal Substrates)

ASTM D3925 (1991) Sanpling Liquid Paints and Rel at ed
Pi gnent ed Coati ngs

ASTM D4285 (1999) Indicating Gl or Water in
Conpressed Air

ASTM D4417 (1993) Field Measurenent of Surface
Profile of Blast Ceaned Steel

CODE OF FEDERAL REGULATIONS (CFR))

29 CFR 1910 Cccupational Safety and Heal th
St andar ds

29 CFR 1910. 134 Respiratory Protection

29 CFR 1910. 1000 Ai r Contani nants

29 CFR 1926. 59 Hazard Conmuni cati on

U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED- STD- 595 (Rev. B) Colors Used in Governnent
Pr ocur enent

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- A- 22262 (Rev. B) Abrasive Blasting Media Ship Hull
Bl ast C eani ng

SECTI ON 09971 Page 3



Construct Hydrant Fuel System M not AFB, North Dakota

1.

M L- DTL- 24441 (Rev. C; Supp. 1) Paint, Epoxy-Pol yam de

M L- DTL- 24441/ 19 (Rev. B) Paint, Epoxy-Polyamde, Zinc
Prinmer, Fornula 159, Type I1I

M L- DTL- 24441/ 31 (Rev. A) Paint, Epoxy-Polyan de, Wite,
Formul a 152, Type IV

M L- PRF- 85285 (Rev. C) Coating: Polyurethane, Hi gh-Solids
SSPC. THE SOCI ETY FOR PROTECTI VE CQATI NGS ( SSPC)

SSPC AB 2 (1999) d eanliness of Recycled Ferrous
Metal lic Abrasives

SSPC AB 3 (1997) Newly Manufactured or
Re- Manuf act ured Steel Abrasives

SSPC Guide to VIS 1 (1989) Cuide to Visual Standard for
Abr asi ve Bl ast C eaned Steel

SSPC VIS 1 (1989) Visual Standard for Abrasive Bl ast
O eaned Steel (Standard Reference
Phot ogr aphs)

SSPC SP COM (2000) Surface Preparation Commentary
SSPC SP 1 (1982) Sol vent d eani ng
SSPC SP 7 (1994) Brush-Of Blast d eaning
SSPC SP 10 (1994) Near-White Blast O eaning
SSPC PA 1 (2_000_) Shop, Field, and Mintenance
Pai nti ng
SSPC PA 2 (1997) Measurenent of Dry Paint Thickness

wi th Magnetic Gages

SSPC Gui de 12 (1998) Guide for Illumnation of
I ndustrial Painting Projects

SSPC QP 1 (1998) Evaluating Qualifications of
Painting Contractors (Field Application to
Conpl ex Industrial Structures)

ENG NEERI NG MANUAL

EM 385-1-1 (1996) U.S. Arny Corps of Engineers Safety
and Heal th Requi rements Manual

.2 DEFI NI TI ONS

Definitions are provided throughout this Section, generally in the Article
where used, and denoted by capital letters.

3 SUBM TTALS
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CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 06 Test Reports

Coatings Qualification Test Reports; GRE

Coating Sanple Test Reports; GRE

Abrasi ve Sanple Test Reports; G RE

Daily Inspection Reports

Recycled Metallic Abrasive Field Test Reports (Daily and Wekly);
G RE

SD-07 Certificates
Wrk Plan; GRE
Qualifications of Certified Industrial Hygienist (CIH; GRE
Qual ifications of Testing Laboratory for Coatings; GRE
Qualifications of Testing Laboratory for Abrasive; GRE
Qualifications of Coating Contractors; GRE
Coating Materials
Coati ng System Conponent Conpatibility; GRE
Non-netal | i ¢ Abrasive
Metal lic Abrasive
SD- 08 Manufacturer's Instructions
Coating System Instructions
SD-11 Cl oseout Submittals
Di sposal of Used Abrasive; GRE
| nspection Logbook

1.4 QUALI TY ASSURANCE
1.4.1 Test Reports

1.4.1.1 Coatings Qualification Test Reports

Submit test results fromindependent |aboratory of representative sanples
of each coating material. U S. Departnent of Defense |aboratories are
considered to be independent |aboratories for purposes of conpliance with
"QUALI FI CATI ON | NSPECTI ON' requi rements herein. Sanples nust have been
tested within the last three years. Submt results for epoxy materials as
required in article entitled "QUALIFI CATI ON | NSPECTI ON' of M L- DTL- 24441,
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and as revised by article entitled "Coating Systeni' herein. Submt results
for polyurethane materials as required in article entitled "QUALI FI CATI ON

| NSPECTI ON' of M L- PRF-85285, and as revised by article entitled "Coating
Systemt herein. Note that requirement for "QUALIFI CATION I NSPECTION' is a
pre-qualification requirenent, and involves the sane testing required for
listing in the Qualified Products List of the respective material. See
appropriate Mlitary Specification for specific test requirenents.

1.4.1.2 Recycled Metallic Abrasive Field Test Reports (Daily and Wekly)

Submit test results fromindependent |aboratory of daily and weekly Quality
Control testing required by SSPC AB 2.

1.4.2 Certificates
1.4.2.1 Wor k Pl an

Subnmit a witten plan describing in detail all phases of coating
operations. Address work sequencing, surface preparation, coating
application, recoat and cure tinme projections, as well as how each step
will be controlled, tested, and eval uated. Describe process of deternining
the existing surface profile under paint, and procedures for ensuring that
the profile is not increased beyond the nmaxi mum profile specified herein
Descri be equi pnent and nethods used to neasure and nonitor weat her
conditions, including but not limted to tenperature, relative humdity,
and dew point. Provide detail ed procedures, including manufacturer's
instructions, for repairing defects in the coating film such as runs,

drips, sags, holidays, overspray, etc. Address safety nmeasures, work
schedul i ng around weat her, and record keeping. See Section 01400 SPECI AL
SAFETY REQUI REMENTS for Accident Prevention Plan and Activity Hazard

Anal ysis requirenments. The Certified Industrial Hygienist shall review and
approve all portions of these plans pertaining to painting activities.
Provide a signature page with health and safety docunents, indicating the
Certified Industrial Hygienist's approval of the work procedures and

equi prent for painting tasks.

1.4.2.2 Qualifications of Certified Industrial Hygienist (ClH)

Submit nane, address, tel ephone number, FAX nunber, and e-mail address of
the i ndependent third party CIH  Submt docunentation that hygienist is
certified by the American Board of Industrial Hygiene in conprehensive
practice, including certification nunber and date of
certification/recertification. Provide evidence of experience with hazards
involved in industrial coating application work.

1.4.2.3 Qualifications of Testing Laboratory for Coatings

Subnmit nane, address, tel ephone nunber, FAX nunber, and e-mmil address of
the i ndependent third party |aboratory selected to performtesting of
coating sanmples for conpliance with specification requirements. Submt
docunentation that |aboratory is regularly engaged in testing of paint
sanpl es for conformance with specifications, and that persons performng
anal yses are qualified.

1.4.2.4 Qualifications of Testing Laboratory for Abrasive
Submit nane, address, tel ephone number, FAX nunber, and e-mail address of

the i ndependent third party |aboratory selected to performtesting of
abrasive for conpliance with specification requirenments. Submt
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docunentation that |aboratory has experience in testing sanples of abrasive
for conformance with specifications, and that persons perform ng anal yses
are qualified.

1.4.2.5 Qualifications of Coating Contractors

Al'l contractors and subcontractors that perform surface preparation or
coating application shall be certified by the Society for Protective
Coatings (formerly Steel Structures Painting Council) (SSPC) to the
requirements of SSPC QP 1 prior to contract award, and shall remain
certified while acconplishing any surface preparation or coating
application. The painting contractors and pai nting subcontractors nust
remain so certified for the duration of the project. |If a contractor's or
subcontractor's certification expires, the firmwll not be allowed to
performany work until the certification is reissued. Requests for
extension of tinme for any delay to the conpletion of the project due to an
inactive certification will not be considered and |iquidated danages wil |
apply. Notify the Contracting O ficer of any change in contractor
certification status.

Submit the name, address, telephone nunber, FAX nunber, and e-nmail address
of the contractor that will be performng all surface preparation and
coating application. Submt evidence that key personnel have successfully
performed surface preparation and application of coatings on industrial
steel structures on a mnimum of three separate projects within the past
three years. List information by individual and include the follow ng:

a. Nane of individual and proposed position for this work.
b. Information about each previous assignnment including:

Position or responsibility

Enmpl oyer (if other than the Contractor)

Name of facility owner

Mai | i ng address, tel ephone nunber, and tel ex nunber (if

non-US) of facility owner

Name of individual in facility owner's organi zati on who can be
contacted as a reference

Location, size and description of structure

Dates work was carried out

Description of work carried out on structure

1.4.2.6 Coating Materials

Provi de manufacturer's certification of conformance to contract
requirenents.

1.4.2.7 Coating System Conponent Conpatibility

Provide certification from each manufacturer of components of the coating
system epoxy priner, epoxy internedi ate, and pol yurethane topcoat, that
the supplied coating material is suitable for use in the specified coating
system Each nmanufacturer shall identify the specific products, including
manuf acturer's nanme, which their product may be used with. The
certification shall provide the name of the manufacturer that will provide
techni cal support for the entire system \en all coating nmaterials are
manuf act ured by one manufacturer, this certification is not required.

1.4.2.8 Non-netal |l i ¢ Abrasive
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Provi de manufacturer's certification that the naterials neet M L-A-22262
Abr asi ve Blasting Media Ship Hull Blast C eaning.

1.4.2.9 Metal lic Abrasive

Provi de manufacturer's certification of conformance to contract
requi renents and provi de copies of test results.

1.4.3 Product Data
1.4.3.1 Coating System Instructions

Submit manufacturer's printed instructions including detailed m xing and
appl i cation procedures, nunber and types of coats required, mninmm and
maxi mum appl i cati on tenperatures, and curing procedures. Include materials
safety data sheets (MSDS) for naterials to be used at the job site in
accordance with 29 CFR 1926. 59.

1.5 DELI VERY AND STORAGE

Ship, store, and handle materials in accordance with SSPC PA 1, and as
nodified in this Section. Maintain tenperature in storage spaces between
40 and 75 degrees F, and air tenperature nore than 5 degrees F above the
dewpoint at all tines. Inspect materials for damage prior to use and
return non-compliant materials to manufacturer. Renove materials with
expired shelf life fromgovernnent property inmrediately and notify the
Contracting Oficer. Expired materials may be returned to manufacturer,
tested, and if conpliant, issued a shelf |ife extension.

1.6 COATI NG HAZARDS

Ensure that enployees are trained in all aspects of the Accident Prevention
pl an. Specified coatings may have potential health hazards if ingested or

i nproperly handled. The coating manufacturer's witten safety precautions
shal | be followed throughout m xing, application, and curing of the
coatings. During all cleaning, cleanup, surface preparation, and paint
appl i cati on phases, ensure that enployees are protected fromtoxic and
hazar dous cheni cal agents which exceed concentrations in 29 CFR 1910. 1000.
Conply with respiratory protection requirenents in 29 CFR 1910.134. The
ClH shall approve work procedures and personal protective equi pnment as
outlined in the Accident Prevention Plan.

1.7 JOB SI TE REFERENCES

Make available to the Contracting O ficer at | east one copy each of ASTM
D3276, ASTM D3925, ASTM D4285, ASTM D4417, SSPC SP COM SSPC SP 1, SSPC SP 7
SSPC SP 10, SSPC PA 1, SSPC PA 2, SSPC Guide 12, SSPC CGuide to VIS 1, SSPC
VIS 1, and an SSPC Certified Contractor Evaluation Format the job site.

1.8 PRE- APPLI CATI ON MEETI NG

After approval of submittals but prior to the initiation of coating work,
Contractor representatives, including at a mnimum project superintendent
and QC nanager, paint foreman, Contracting O ficer representatives, coating
i nspector, shall have a pre-application coating preparatory meeting. This
neeting shall be in addition to the pre-construction conference. Specific
itens addressed shall include: work plan, safety plan, inspection
standards, inspector qualifications and tools, test procedures,
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environmental control system safety plan, and test logs. Notify
Contracting Officer at |east ten days prior to meeting.

PART 2 PRODUCTS
2.1 COATI NG SYSTEM

Al ternate systens or products will not be considered. Al prinmer,
i ntermedi ate coat and topcoat materials shall be supplied by one supplier.
The entire coating systemis intended to be applied in the field.

The Mlitary specification epoxy and pol yurethane products specified in
this Section do not require approval for listing on the QPL prior to
contract award, as indicated in paragraph 3.2 of M L-DTL-24441 and
paragraph 3.1 of M L-PRF-85285. Testing of products by an i ndependent

| aboratory to the "QUALI FI CATI ON | NSPECTI ON' requirenents of M L-DTL-24441
and M L- PRF-85285prior to contract award is required. See specific
submittal requirenents in Article entitled "Quality Assurance."

2.1.1 Zinc-Rich Epoxy Priner Coat
Epoxy pol yam de, M L-DTL-24441/19 (Formula 159, Type I11).

2.1.2 Epoxy | nternedi ate Coat
Epoxy pol yam de, M L-DTL-24441/31 (Formula 152, Type 1V, Wite (Tinted)).
Tint to approxi mately FED- STD-595 col or number 27778 parchnent using
pi gnent di spersions prepared for epoxy paint tinting. Manufacturer shal
tint material and appropriately label. Al other requirenents of this
Mlitary Specification apply.

2.1.3 Pol yur et hane Topcoat

Pol yur et hane coating topcoat of M L-PRF-85285, Type ||, Beige FED STD 595
col or nunber 37769.

Modi fy paragraph 3.6.4 of ML-PRF-85285, Viscosity and Pot Life, as
fol |l ows:

The viscosity of the adm xed coating, when tested in accordance wth
ASTM D1200 t hrough a No. 4 Ford cup, shall be as foll ows:

Time frommx (mininmm Maxi mum time through a No. 4 Ford cup
Initially 30 seconds
2 hours 60 seconds
4 hours No gel

Modi fy paragraph 3.7.1 of ML-PRF-85285, Drying Tine, as follows:

VWhen applied by spray techni ques and when tested in accordance with
ASTM D1640, the coating shall be set-to-touch within four hours and
dry-hard within eight hours (see 4.6 and table 1).

2.2  COATI NG SAMPLE COLLECTI ON AND SHI PPI NG KI T
Provide a kit that contains one quart can for the base of each coating
material, an appropriately sized can for each activator, dipping cups for

each conmponent to be sanpled, a shipping box sized for the sanples to to be
shi pped, and packing material. Mark cans for the appropriate conponent.
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Provi de shi ppi ng docunents, including either pre-paid shipping or a shipper
nunber that can be used by the Contracting O ficer to arrange pickup,
addressed to the approved coating testing | aboratory.

2.3  ABRASI VE SAMPLE COLLECTI ON AND SHI PPI NG KI T

Provide a kit that contains one suitable plastic bag or container for each
sample to be collected. Mark containers for the appropriate conponent.
Provi de shi ppi ng docunents, including either pre-paid shipping or a shipper
nunber that can be used by the Contracting Oficer to arrange pickup,
addressed to the approved coating testing | aboratory.

2.4  SOLUBLE SALTS TEST KITS
2.4.1 Test Kit for Measuring Chlorides on Steel Surfaces

Provide test kits called CHLOR*TEST, as nmanufactured by CHLOR*RI D
International Inc. of Chandler, Arizona (ww. chlor-rid.com or equal. An
"equal " test kit shall neet the follow ng requirenments:

a. Kit contains all materials, supplies, tools and instructions for
field testing and on-site quantitative eval uation

b. Kit extract solution is acidic, factory pre-neasured, pre-packaged,
and of uni form concentration;

c. Kit conponents and solutions are nmercury free and environnmentally
friendly;

d. Kit contains a factory sealed titration device;
e. Kit contains new naterials and solutions for each test;

f. Test container (vessel, sleeve, cell. etc.) creates a sealed,
encapsul at ed environnent during chloride ion extraction

g. Test container is suitable for testing the followi ng steel surfaces:
hori zontal (up/down configuration), vertical, flat, curved, snooth,
pitted, and rough

h. Kit uses test container, with resulting chloride ion extract
solution, as the titration container

i. Chloride ion concentration is directly measured in m crograns per
square centinmeter w thout using either conversion charts or tables.

2.5 ABRASI VE

The referenced abrasive specifications have maximumlinmts for soluble
salts contam nation, however, this nmaxi mumlevel of contami nation does not
guarantee that contam nation will not be transferred to the steel surface
during abrasive blasting. Qher factors such as on-site handling and
recycling can all ow contam nation of abrasive. Contractors are cautioned
to verify that the chosen abrasive, along with work and storage processes,
allow the final surface cleanliness requirenents to be achieved.
Successful testing of chlorides in abrasive does not negate the fina
acceptance testing of steel surfaces.
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2.5.1 Non-metal | i ¢ Abrasi ve

Conformto M L-A-22262, Type | (lnorganic materials). Use sanpling
procedures and testing frequencies as prescribed in ML-A-22262. Use
abrasive that is specifically selected and graded to provide a sharp,
angul ar profile to the specified depth. Do not use ungraded abrasive.
Make adjustments to processes or abrasive gradation to achi eve specified
surface profile. Recycled non-netallic abrasive shall neet al
requirenents of the specification each tine that it is placed in the bl ast
pot .

2.5.2 Metal lic Abrasive

2.5.2.1 New and Remanufactured Steel Git
Conformto the chem cal and physical properties of SSPC AB 3.

2.5.2.2 Recycled Steel Git
Conformto the chemi cal and physical properties of SSPC AB 2

PART 3 EXECUTI ON

3.1 COATI NG AND ABRASI VE SAVPLE COLLECTI ON AND TESTI NG

3.1.1 Coating Sanple Collection
Notify Contracting O ficer three days in advance of sanpling. The
Contracting O ficer and either the QC Manager or NACE Coating | nspector
shall witness all sampling. Provide a sanple collection kit as required in
Article entitled "Coating Sanple Collection and Shipping Kit." Obtain a one
quart sanple of each batch of each base material, and proportional sanples
of each activator based on m x ratio, by random sel ecti on from seal ed
containers in accordance with ASTM D3925. Prior to sanpling, mx contents

of each seal ed container to ensure uniformty. A batch is defined as that
quantity of material processed by the nanufacturer at one tine and

identified by nunmber on the label. Identify sanples by designated nane,
speci fication nunmber, batch nunber, project contract nunber, sanple date,
i ntended use, and quantity involved. The Contracting Oficer will take

possessi on of the packaged sanples, contact the shipping conpany to arrange
for pickup, and relinquish the sanples only to the shipping representative
for shipnent to the approved | aboratory for testing as required by the

par agraph entitled "Coating Sanple Testing."

3.1.2 Abr asi ve Sanpl e Col |l ection

Notify Contracting O ficer three days in advance of sanpling. The
Contracting O ficer and either the QC Manager or NACE Coating | nspector
shall witness all sanpling. Provide suitably sized containers for each
sample to be taken. Provide a sanple collection kit as required in Article
entitled "Abrasive Sanple Collection and Shipping Kit." For purposes of
quality conformance inspection, a |lot shall consist of all abrasive
materials of the same type froma single, uniformbatch produced and
offered for delivery at one tine. Obtain sanples of each abrasive | ot
usi ng the sanpling techniques and schedul e of ML-A-22262. The addition of
any substance to a batch shall constitute a newlot. Identify samples by
desi gnat ed name, specification nunber, |ot nunber, project contract nunber,
sanpl e date, intended use, and quantity involved. The Contracting Oficer
wi || take possession of the packaged sanples, contact the shipping conpany
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to arrange for pickup, and relinquish the sanples only to the shipping
representative for shipnent to the approved | aboratory for testing as
required by the Article entitled "Abrasive Sanple Testing."

3.1.3 Coating Sanpl e Test Reports

Test sanmples of all prinmer, internmediate, and topcoat materials for
compliance with requirements of Table |I. Reject entire batch represented
by samples that fail one or nore tests, reselect, and retest sanples.

3.1.4 Abrasive Sanple Test Reports

Test sanples of abrasive materials for conpliance with the appropriate
abrasive specification. Reject entire |lot represented by samples that fai
one or more tests, reselect, and retest sanples.

3.2 SURFACES TO BE COATED

Coat exterior surfaces of tank including steel roof, shell, stair,
railing, and other exterior appurtenances.

3.3 LI GHTI NG

Provide lighting for all work areas as prescribed in SSPC Guide 12.
3.4 SURFACE PREPARATI ON
3.4.1 Abr asi ve Bl asting Equi prent

Use abrasive blasting equi pnent of conventional air, force-feed, or
pressure type. Mintain a mnimmpressure of 95 psig at nozzle. Confirm
that air supply for abrasive blasting is free of oil and noisture when
tested in accordance with ASTM D4285. Test air quality at each startup,
but in no case less often than every five operating hours.

3.4.2 Surface Standard

I nspect surfaces to be coated, and select plate with simlar properties and
surface characteristics for use as a surface standard. Blast clean one or
nore 1 foot square steel panels as specified in Article entitled "Surface
Preparation." Record blast nozzle type and size, air pressure at nozzle
and conpressor, distance of nozzle from panel, and angle of blast to
establish procedures for blast cleaning. Masure surface profile in
accordance with ASTM D4417. Wen the surface standard conmplies with al
specified requirenents, seal with a clearcoat protectant. Use the surface
standard for conparison to abrasive bl asted surfaces throughout the course
of work.

3.4.3 Pre-Preparation Testing for Surface Contam nation
Performtesting, abrasive blasting, and testing in the prescribed order.
3.4.3.1 Pre-Preparation Testing for G| and G ease Contanination
I nspect all surfaces for oil and/or grease contami nation using two or nore
of the follow ng inspection techniques: 1) Visual inspection, 2) WATER
BREAK TEST, 3) CLOTH RUB TEST. Reject oil and/or grease contam nated

surfaces, clean in accordance with SSPC SP 1, and recheck for contam nation
until surfaces are free of oil and grease.
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3.

3.

WATER BREAK TEST - Spray atomized mi st of distilled water onto surface, and
observe for water beading. |If water "wets" surface rather than beadi ng up,
surface can be considered free of oil or grease contam nation. Beadi ng of
water (water forns droplets) is evidence of oil or grease contam nation.

CLOTH RUB TEST - Rub a clean, white, lint free, cotton cloth onto surface

and observe for discoloration. To confirmoil or grease contamination in

lightly stained areas, a non-staining solvent may be used to aid in oil or
grease extraction. Any visible discoloration is evidence of oil or grease
contam nati on.

.4.3.2 Pre-Preparation Testing for Soluble Salts Contam nation

Test surfaces for soluble salts, and wash as required, prior to abrasive
blasting. Soluble salt testing is also required in Article entitled
"Pre-Application Testing for Soluble Salts Contamination" as a fina
acceptance test of prepared surfaces after abrasive blasting, and
successful conpletion of this phase does not negate that requirenent. This
phase is recomrended since pre-preparation testing and washing are
general ly nore advant ageous than attenpting to renmove soluble salt

contam nation after abrasive blasting. Effective renoval of soluble salts
will require renmoval of any barrier to the steel surface, including rust.
Thi s procedure may necessitate conbinations of wet abrasive blasting, high
pressure water rinsing, and cleaning using a solution of water washing and
soluble salts remover. The soluble salts remover shall be acidic,

bi odegr adabl e, nontoxic, noncorrosive, and after application, will not
interfere with primer adhesion. Delays between testing and preparation, or
testing and coating application, may allow for the formation of new

contam nation. Use potable water, or potable water nodified with soluble
salt remover, for all washing or wet abrasive blasting. Test nethods and
equi prrent used in this phase are selected at the Contractor's discretion.

.4.4  Abrasive Blasting

Abr asi ve bl ast steel surfaces to near-white netal in accordance with SSPC
SP 10. Prepared surfaces shall conformto SSPC VIS 1 and SSPC Guide to VIS
1 and shall match the prepared test-panels. Provide a 2 to 3 m| surface
profile. Reject profile greater than 3 mls, discontinue abrasive

bl asting, and nodify processes and materials to provide the specified
profile. Measure surface profile in accordance with ASTM D4417. Measure
profile at rate of three tests for the first 1000 square feet plus one test
for each additional 1000 square feet or part thereof. Provide two
addi ti onal measurenments for each non-conpliant measurenent. When surfaces
are reblasted for any reason, retest profile as specified. |If Method C of
ASTM D4417 is used to nmeasure profile, attach test tapes to Daily

I nspection Reports. Follow ng abrasive blasting, renmove dust and debris by
brushing, blowing with oil-free and noi sture-free conpressed air, or vacuum
cleaning. Tinme interval between abrasive blasting and application of

primer shall not exceed ei ght hours.

. 4.5 Di sposal of Used Abrasive

Di spose of used abrasive off Governnent property in accordance with
Federal, State, and Local nandated regul ati ons.

4.6 Pre-Application Testing For Surface Contam nation

4.6.1 Pre-Application Testing for G| and G ease Contanination
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Ensure tank surfaces are free of contamination as described in Article
entitled "Pre-Preparation Testing for Ol and G ease Contam nation," except
that only questionable areas need be checked for beading of water m sted
onto surface.

3.4.6.2 Pre- Application Testing for Soluble Salts Contam nation

Test surfaces for chloride contam nation using the Test Kit described in
article entitled "Test Kit for Measuring Chlorides on Steel Surfaces." Test
all surfaces at rate of three tests for the first 1000 square feet plus one
test for each additional 2000 square feet or part thereof. Perform 30% of
tests on bare steel at welds, divided equally between horizontal and
vertical welds. One or nore readings greater than 5 nicrograns per square
centimeter of chlorides is evidence of chloride contam nation. Reject
cont am nated surfaces, wash as discussed in article entitled
"Pre-Preparation Testing for Soluble Salts Contamination," allowto dry,
and re-test until all required tests show all owabl e results. Reblast
tested and cl eaned areas as required. Label all test tubes and retain for
test verification.

3.4.6.3 Pre-Application Testing for Surface d eanliness

Apply coatings to dust free surfaces. To test surfaces, apply strip of

cl ear adhesive tape to surface and rub onto surface with finger. Wen
renoved, the tape should show little or no dust, blast abrasive, or other
contam nant. Reject contami nated surfaces and retest. Test surfaces at
rate of three tests for the first 1000 square feet plus one test for each
addi tional 1000 square feet or part thereof. Provide two additional tests
for each failed test or questionable test. Attach test tapes to Daily

| nspecti on Reports.

3.5 M XI NG AND APPLI CATI ON OF SEALANT AND COATI NG SYSTEM
3.5.1 Preparati on of Seal ant and Coating Materials for Application

Each of the sealant, primer, internmediate, and topcoat materials is a
two- conponent material supplied in separate containers.

3.5.1.1 M xi ng Seal ant, Priner and Internedi ate Coat Materials

M x in accordance with manufacturer's instructions, which may differ for
each product. Do not mix partial kits, or alter mix ratios. Mx nmaterials
in same tenperature and humdity conditions specified in article entitled
"Delivery and Storage.” Allow nixed material to stand for the required
induction tine based on its tenperature.

3.5.1.2 M xi ng Topcoat Materia

Do not mx partial kits, or alter mx ratios. M x polyurethane coating
materials in sane tenperature conditions specified in article entitled
"Delivery and Storage." The polyurethane coating material is noisture
sensitive and any introduction of noisture or water into the nateria

during mxing or application will shorten usable pot life. Use a m xer
that does not create a vortex. Do not add solvent w thout specific witten
reconmendation fromthe manufacturer. No induction tine is required, only
thorough agitation of the m xed material .

3.5.1.3 Pot Life
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Apply mixed products within stated pot life for each product. Stop
appl yi ng when material becomes difficult to apply in a snooth, uniform wet
film Add all required solvent at tine of mxing. Do not add solvent to
extend pot life. Pot life is based on standard conditions at 70 degrees F
and 50 percent relative humdity. For every 18 degrees Frise in
tenmperature, pot life is reduced by approximately half, and for every 18
degrees F drop it is approximately doubled. Usable pot |ife depends on the
tenmperature of the material at the tine of mxing and the sustai ned
tenmperature at the tine of application. QOher factors such as the shape of
the contai ner and volume of mixed material may also affect pot life.
Precooling or exterior icing of conponents for at |east 24 hours to a

m ni mum of 50 degrees F in hot clinmates will extend pot life. High

hum dity at time of mxing and application shortens pot life of the

Pol yur et hane topcoat material. Follow ng are approximate pot life tinmes:
Seal ant As specified by manufacturer
Epoxy prinmer and internediate materials 4 hours

Pol yur et hane topcoat materials 2 hours.

3.5.1.4 Application Conditions and Recoat W ndows

The application condition requirenents for the coating systemare very tine
and tenperature sensitive, and are intended to avoid the del am nation

probl ems frequently found on industrial structures. Plan coating
application to ensure that specified tenmperature, humdity, and
condensation conditions are met. |If conditions do not allow for orderly
application of sealant, priner, stripe coat, internediate coat and topcoat,
use appropriate neans of controlling air and surface tenperatures, as
required. Partial or total enclosures nmay be required, as well as other
nmeasures, to control conditions to allow for orderly application of al
required coats.

Apply coating only when anbient air and steel tenperatures are between 60
and 100 degrees F, and steel surface tenperature is nore than 5 degrees F
above the dew point of the anmbient air during application and the first
four hours for epoxy and the first eight hours for polyurethane. Do not
apply coatings above 100 degrees F or bel ow 60 degrees F

Use Table entitled "RECOAT WNDOAS' to determ ne appropriate recoat w ndows
for each coat after the initial coat. Apply each coating during
appropri at e RECOAT W NDOW

If coating is not applied during RECOAT W NDOW apply during EXTENDED
RECOAT W NDOW  Application of any epoxy coat within the EXTENDED RECCAT

W NDOW r equi res application of a TACK COAT prior to applying any full coat.
Performcure test immediately prior to application of TACK COAT to

determne condition of applied coating. |f CURE TEST indicates that

surface is fully cured, provide GLOSS REMOVAL prior to application of TACK

CQOAT.

If coating is not applied during EXTENDED RECOAT W NDOW or if surface
tenperature exceeds 120 degrees F between applications, wash surface with
wat er and detergent, rinse clean with fresh water and all ow surface to dry
t horoughly, provide GLOSS REMOVAL, apply TACK COAT, where applicable,
within 24 hours, and apply next full coat w thin TACK COAT RECOAT W NDOW
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RECOAT W NDOW6

EPOXY OVER EPOXY

Tenperature degrees F 60- 70 71-80 81-90 91- 100 101-110 111-120
RECOAT W NDOW 24-72 18- 60 16- 48 12- 36 8-18 4-6
(Hrs.)
EXTENDED RECOAT 72-168 60-140 48-120 36- 96 18- 36 6-12
W NDOW (Hrs.)
TACK COAT RECQAT 6-72 4- 60 4- 48 3-36 2-18 1-6

W NDOW (Hrs.)

PCLYURETHANE OVER EPOXY

Tenperature degrees F 60- 70 71- 80 81-90 91-100 101-110 111-120
RECOAT W NDOW 24- 96 24-72 16-48 12- 36 10- 24 8-16
(Hrs.)
EXTENDED RECOAT 96- 168 72-144 48-120 36- 96 24- 48 16- 24
W NDOW (Hrs.)
TACK COAT RECOAT 24- 96 24-72 16- 48 12- 36 10- 24 8-16

W NDOW ( Hr's. )

POLYURETHANE OVER POLYURETHANE

Tenperature degrees F 60- 70 71- 80 81-90 91- 100 101- 110 111-120
RECOAT W NDOW 8- 48 6- 48 4- 36 3-24 2-12 1-2
(Hrs.)
EXTENDED RECOAT NONE -----mmmm i m e oo
W NDOW (Hrs.)
TACK COAT RECOAT NO TACK COAT USED ----------mmmmmme e oo

W NDOW (Hrs.)

The tenperature ranges shown in the table above are for determ ning recoat
wi ndows. Choose recoat w ndow based on the highest surface tenperature
that was sustained for one or nore hours between coats. This applies to
the entire tine between coats. Measure and record air and surface
tenperatures on hourly basis to determ ne appropriate recoat wi ndows. |If
surface tenperature goes above 100 degrees F, neasure and record
tenmperatures every half hour.

CURE TEST - Were indicated, test surface for cure using high-flash

aromati ¢ Naphtha only (cas #64742-95-6). Do not use aliphatic VMP Naphtha.
Wpe surface with rag saturated with Naphtha, and check for surface

tacki ness, loss of gloss, or other indications that solvent has softened
surface. |If softening is found on 95% of test sites, this is indication
that coating has not fully cured, and GLOSS REMOVAL is not required if TACK
COAT is applied within three hours and full coat is applied within the TACK
COAT RECOAT W NDOW Test surfaces at rate of three tests for the first 1000
square feet plus one test for each additional 1000 square feet or part

t her eof .

TACK COAT - Wiere indicated, apply coat of internediate coat epoxy, at 1 to
2 mls WT, then apply next specified full coat within TACK COAT RECOAT

W NDOW  Thin TACK COAT naterial approxi mately 25% by vol une, using
appropriate epoxy thinner.

GL0SS REMOVAL - Wiere indicated, renmove all gloss by hand sanding with

150-200 grit wet/dry sandpaper in a |inear fashion, pressure wash or w pe
down with a clean rag soaked with denatured al cohol to renove dust. Do not
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3.

use rotary sanders or grinders.
5.2 Application of Coating System

Apply coatings in accordance with SSPC PA 1 and as specified herein. Apply
coatings to surfaces that neet all stated surface preparation requirenents.

After application of priner coat and prior to application of each
subsequent coat, performtesting prescribed in article entitled
"Pre-Application Testing For Surface Contanination," as necessary, to
ensure mnimal intercoat contam nation. This testing nmay be reduced to one
half of the prescribed rate for bare steel if the testing indicates no
contam nati on when sanpling is evenly distributed over surfaces being
tested. |If contami nation is found between coats, revert to the specified
testing rate. GCenerally, oil and grease contami nation and soluble salts
contam nati on are not encountered if subsequent coats are applied within
speci fied recoat wi ndows and unusual atnospheric events do not occur. Such
at nospheric events as a coastal storm bl owi ng onshore can bring unusua

chl oride contam nation. Concern for intercoat contam nation should be
continually preval ent, and spot testing should be acconplished to verify
satisfactory conditions. Were visual exam nation or spot testing

i ndi cates contanination, performsufficient testing to verify
non-contaminati on, or to define extent of contam nation for appropriate
treat ment.

Apply each coat in a consistent wet film at 90 degrees to previous coat.
Ensure that prinmer and internediate coat "cold joints" are no | ess than six
inches fromwelds. Apply stripe coat by brush. Apply all other coats by
spray application. Use appropriate controls to prevent airborne coating
fog fromdrifting beyond 15 feet fromthe structure perinmeter. Cover or
protect all surfaces that will not be coated. The cleanliness,

tenperature, recoat w ndows, and airborne paint containnent requirements
may necessitate the use of enclosures, portable shelters, or other
appropriate controls.

Apply coatings at the follow ng specified thickness:

Desi red Thi ckness Range M ni mum Maxi mum
Coat Mls DFT Mls DFT Mls DFT
Pri mer 2 -5 2 6
I nternedi ate 3-5 3 8
Top 2 -3 2 4
Total system — ----- 9 12

3.5.2.1 Application of Priner

Apply prinmer coat, maintaining paint supply container height within 3 feet
of the paint nozzle for applying zinc primer. Maintain constant agitation
of paint pot to ensure that zinc does not settle in container.

.5.2.2 Application of Stripe Coat

Apply a stripe coat of internediate coat epoxy material wthin RECOAT

W NDOW of priner, allowing sufficient dry time to allow application of
intermedi ate coat within RECOAT W NDOW of primer. Apply by brush, working
material into corners, crevices, angles, and welds, and onto outside
corners and angl es.
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3.5.2.3 Application of Internmedi ate Coat
Apply internediate coat wi thin RECOAT W NDOW of prinmer coat.
3.5.2.4 Application of Topcoat

Make all required repairs to primer and intermedi ate coats as specified in
par agr aph entitled "Procedure for Holiday and Spot Repairs of Newly Applied
Coating" prior to applying topcoat. Apply topcoat within RECOAT W NDOW of
intermedi ate coat. The pol yurethane topcoat may require nmultiple passes to
achi eve desired aesthetics and required thickness. Consult manufacturer
for thinning and application procedures for anticipated tenperature,

hum dity, and wind conditions. Touch-up blem shes and defects within
recoat wi ndow of pol yurethane topcoat. Retain sanple of pol yurethane
topcoat, fromthe sane batch used to coat structure, to nmake touch-ups that
m ght be required | ater

3.5.2.5 Procedure for Holiday and Spot Repairs of Newly Applied Coating

Repair coating filmdefects at the earliest practicable time, preferably
before application of the succeeding coat. Gbserve all requirenents for
sol ubl e salts contam nation, cleanliness between coats, and application
conditions. Prepare defective area in accordance with SSPC SP 10, and
feather coating as required to | eave 4 inches of each succeedi ng coat

feat hered and abraded. Protect adjacent areas from damage and overspray.
Renove dust and sol vent wi pe the prepared area plus an additional 4 inches
beyond the prepared area with clean denatured al cohol. Apply each coat

wi t hi n RECOAT W NDOW of preceeding coat. Wthin four hours of preparation,
apply zinc-rich priner to prepared steel and feather onto prepared priner.
Apply internediate coat to primed area and feather to prepared internediate
area. Apply topcoat to internmedi ate coat and feather to prepared topcoat.
Apply each repair coat to approximate thickness of surrounding coating
system

3.5.2.6 Structure Occupancy After Coating Application

Use cl ean canvas or other approved shoe covers when wal ki ng on coat ed
surfaces, regardless of curing time allowed. For heavily trafficked areas,
provi de cushioned mats for additional protection.

3.6 FI ELD TESTS AND | NSPECTI ON

For marking of tank surfaces, use chalk for marking bare steel, and water
based markers for marking coated surfaces, and renove marks prior to
coating. Do not use any wax or grease based markers, or any other markers
that |eave a residue or stain

3.6.1 Coati ng | nspector

The coating inspector shall be considered a QC Specialist, shall work for
the QC Manager, and shall be qualified in accordance with Section 01451A
The Coating Inspector shall be present during all pre-preparation testing,
surface preparation, coating application, initial cure of the coating
system and during all coating repair work. The Coating |Inspector shal
provi de conpl ete docunmentation of conditions and occurrences on the job
site, and be aware of conditions and occurrences that are potentially
detrinmental to the coating system The requirenents for inspection |isted
in this Section are in addition to the QC inspection and reporting
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requi rements outlined in Section 01451A. The Coating |nspector shal
prepare a project reference sheet outlining all requirements, tests, test
met hods, and evaluation criteria, and hold regular nmeetings with contractor
personnel, including nozzlemen and applicators, to review requirenments and
eval uation criteria for upcom ng work in advance of the work.

3.6.2 Field | nspection
3.6.2.1 | nspection Requirenents

Acconplish field inspection in accordance with ASTM D3276 and as required
herein. Performall appropriate tests and inspections, except that

vi scosity and wei ght per gallon neasurenents are not required. Provide al
tools and instrunents required to performthe required testing, as well as
any tools or instruments that the inspector considers necessary to perform
the required inspections and tests. Docunment each inspection and test,
including required hold points and other required i nspections and tests, as
wel | as those inspections and tests deened prudent fromon-site eval uation,
as follows:

Det ermi nati on of conpliance;
Li st of required rework;
Observati ons.

a. Location or area

b. Purpose (required or special);
c. Method;

d. Criteria for evaluation

e. Results;

f.

g.

h

Col | ect and record Environnental Conditions as described in ASTM D3276 on a
24 hour basis, as follows:

a. During surface preparation, every two hours or when changes occur
b. During coating application and the first four days of initial cure,
every hour, or when changes occur

c. Overnight hours nay be excluded if conditions are neasured and
recorded through 1800 hours and then prior to dawn the next day;

d. Note location, time, and tenperature of the highest and | owest
surface tenperatures each day.

e. Use a non-contact thernometer to | ocate tenperature extrenmes, then
verify with contact thernoneters.

Docurent all equi pnent used in inspections and testing, including
manuf act urer, nodel nunber, serial number, last calibration date and future
calibration date, and results of on-site calibration performed.

3.6.2.2 Daily I nspection Reports

Subrit one copy of daily inspection report conpleted each day when
perform ng work under this Section, to the Contracting Oficer. Use ASTM
D3276 Appendi x X1 Inspection Checklist to nonitor daily activity and
prepare Daily Inspection Report. Use of forns containing entry blocks for
all required data is encouraged. The data nmay be in any format, but nust
be legible and presented so that it can be easily interpreted. Note al
non- conpl i ance i ssues, and all issues that were reported for rework in
accordance with QC procedures of Section 01451A. Submit report within 24
hours of date recorded on the report.

3.6.2.3 I nspection Logbook
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A continuous record of all activity related to this Section shall be

mai ntai ned in an I nspection Logbook on a daily basis. The |ogbook shall be
hard or spiral bound with consecutively nunbered pages, and shall be used
to record all information provided in the Daily Inspection Reports, as well
as ot her pertinent observations and information. The Coating |nspector's
Logbook that is sold by NACE is satisfactory. Subnit the origina

| nspection Logbook to the Contracting O ficer upon conpletion of the
project and prior to final paynent.

3.6.2.4 I nspecti on Equi pnent
Al'l equi prent shall be in good condition, operational within its design
range, and calibrated as required by the specified standard for use of each
devi ce.

3.6.3 Hold Points for Quality Control |nspections

Provi de appropriate QC inspections at the foll owi ng hol d-points:

Step Acti on

Prior to preparation of Saf ety inspection

structure(s) for cleaning

and repair

After cleaning of 1. Safety inspection, removal of dirt, trash,
structure(s) and prior debris, and any hindrance to abrasive bl asting.

to abrasive blasting

2. Surface inspection for oil, grease, soluble
salts, or other contam nants

Initiation of abrasive 1. Confirmenvironnental conditions are

bl asting, and at each sui tabl e for abrasive blasting and coating,

wor k st oppage and are expected to remain suitable to the
poi nt where the coating will be unaffected.

2. Surface inspection to insure all aspects
of surface preparation are properly addressed,
as specified in article entitled "Surface
Preparation.”

3. Test conpressor air for oil and water
contam nati on

After abrasive blasting Surface inspection to insure all aspects
of surface preparation are properly addressed,
as specified in article entitled "Surface
Preparation.”

| mredi ately prior to 1. Confirmenvironnental conditions are
coating application - suitable for coating application and are
provi de for each coating expected to renmain suitable to the point
application evolution where the coating will be unaffected.

2. Surface inspection to insure all aspects
of surface preparation are properly addressed,
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as specified in article entitled "Surface
Preparation.”

3. Confirmthat testing equipnent for

noni toring for hazardous conditions during
coating application are working properly and
are prepared for use as outlined in
contractor's Safety Pl an.

During and after coating Coating application inspection per
appl i cation. par agraphs entitled "Application of Coating
Systenmt and "Field Tests and | nspection”.

After final cleanup Cl ean-up inspection specified in the paragraph
entitled "Final Cdeanup.”

3.7 FI NAL CLEANUP
Fol |l owi ng conpl etion of the work, renove debris, equipnment, and naterials
fromthe site. Renove tenporary connections to Government or Contractor

furni shed water and electrical services. Restore existing facilities in
and around the work areas to their original condition.
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TABLE 1

COATI NG QUALI TY CONFORVANCE | NSPECTI ON REQUI REMENTS

Table la - Zinc-rich Epoxy Priner Coat M L-DTL-24441/19 Formula 159

Test Component A Conponent

M n. Max. M n.

Max.

B

M xed
M n.

Max.

Pi gment content, --- --- 81.5
percent (zinc dust)
Vol ati |l es, percent 42.8 44.3 8.0
Non-vol atil e vehicle 53.7 57.7 8.3
per cent
Wei ght
Kil ograns/liter 0.87 1.01 3.30
Pounds/ gal | on 7.3 8.4 27.5
Fl ashpoi nt
Degrees C 35.6 --- 37.8
Degrees F 96 --- 100
Consi st ency, grams --- --- 250
Set to touch tine, --- --- ---
hours at 23 degrees C,
73 degrees F
Dry-hard time, hours --- --- ---
at 23 degrees C,
73 degrees F
Pot Iife, hours at --- --- ---
23 degrees C,
73 degrees F
Sag resistance
M croneters --- --- ---
Mls --- --- ---
VOC
Gans/liter
Pounds/ gal | on --- --- ---

NOTES
Test methods as specified in M L-DTL-24441.
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TABLE 1
COATI NG QUALI TY CONFORVANCE | NSPECTI ON REQUI REMENTS

Table I'b. - Epoxy Internedi ate Coat M L-DTL-24441/31 Formula 152 Type |V
(Waite (Tinted))

Test Component A Conponent B M xed
M n. Max. M n. Max. M n. Max.

Pi gment content, percent 44.0 49.0 33.0 38.0 --- ---
Vol atil es, percent 29.0 35.0 16.0 21.0 --- .-
Non-vol atil e vehicle, 17.5 23.5 44. 0 49.0 --- ---

per cent
Coarse particles, percent --- 0.3 --- 0.3 --- ---
Consi st ency, grams 180 320 300 470 --- ---
Wei ght

Kil ograns/liter 1.39 1.45 1.29 1.35 --- ---

Pounds per gallon 11.6 12.1 10. 8 11.3 --- ---
Set to touch, hours --- .- .- .- o 3

at 23 degrees C,
73 degrees F
Dry-hard tinme, hours --- S .- .- .- 8
at 23 degrees C,
73 degrees F

Fi neness of grind, Hegman 4 --- 4 --- N N
Fl ashpoi nt
Degrees C 35.5 --- 37.8 --- --- .
Degrees F 96 --- 100 . - I
Ti t ani um di oxi de, 91 .- .- .- .- .-
percent of pigment
Pot life, hours at 23 --- --- .- .- 4 R

degrees C, 73 degrees F
Sag resistance

M croneters --- --- --- --- 300 ---
Mls --- --- --- --- 12 ---
Color of dry filmto --- --- --- --- Conf orm

approxi mate col or of
FED- STD 595 col or 27778

Contrast ratio, at --- --- --- --- 0.98 ---
75 mcroneters, 3 mls DFT

VCC
Gans/liter --- --- --- --- --- 340
Pounds/ gal | on --- --- --- --- --- 2.8

GENERAL NOTES:
Test methods as specified in M L-DTL-24441.
VWere "Conforni is indicated, refer to specific requirenents of
M L- DTL- 24441/ 31.
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TABLE 1
COATI NG QUALI TY CONFORVANCE | NSPECTI ON REQUI REMENTS

Table Ic - Pol yurethane Topcoat M L-PRF-85285 Type |
(White and Col ors)

Test Component A Conponent B M xed
M n. Max. M n. Max. M n. Max.

Moi st ure content, --- 1 --- --- --- ---

per cent
Coarse particles, --- --- --- --- --- .5

per cent
Vi scosity --- --- --- --- See Note 1
Fi neness of grind, Hegman --- --- --- --- 7 ---
Drying to touch (See Note 2) --- --- --- --- --- 4
Dry hard (See Note 2) --- --- --- --- --- 8
VOC, grams per liter --- --- --- --- --- 340
Col or --- --- --- --- delta E+-1.0
d oss 60 degree specul ar gl oss

G oss --- --- --- --- --- 90

Semi - gl oss --- --- --- --- 15 45
Opacity --- --- --- --- 0.95 ---
Flexibility --- --- --- --- Conf orm
Flui d resistance --- --- --- --- Conf orm
Heat resistance (cure) --- --- --- --- Conf orm
Sol vent resistance (cure) --- --- --- --- Conf orm
Condi tion in container --- --- --- --- Conf orm
Qdor --- --- --- --- Conf orm
Lead percent --- --- --- --- --- 0. 06
Cadmi um per cent --- --- --- --- --- 0. 06
Chr om um per cent --- --- --- --- --- 0. 00
NOTES:

(1) Modify paragraph 3.6.4 Viscosity and Pot Life, of M L-PRF- 85285 as
foll ows:

The viscosity of the adm xed coating, when tested in accordance
with ASTM D1200 t hrough a No. 4 Ford cup, shall be as follows:

Time frommx (mninmm Maxi mumtime through a No. 4 Ford cup
Initially 30 seconds
2 hours 60 seconds
4 hours No ge

(2) Modify paragraph 3.7.1 Drying Time, of M L-PRF-85285

VWhen applied by spray techni ques and when tested in accordance with
ASTM D1640, the coating shall be set-to-touch within four hours and
dry-hard within eight hours (see 4.6 and table 1).

GENERAL NOTES:
- Test methods as specified in M L-PRF-85285.
- VWere "Conforni is indicated, refer to specific requirenents of
M L- PRF- 85285.

-- End of Section --
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SECTI ON 09973

I NTERI OR COATI NG OF WELDED STEEL PETROLEUM FUEL TANKS
07/ 00

PART 1 GENERAL

Work include coating the interior steel portions of the tank, manways and
the exterior portions of steel piping in the interior of the tank. The

Fl oating Pan, interior |adder and 8" dianmeter alumnum Stilling Well shall
be protected fromoverspray and not coated. All stainless steel and

al um num conponents inside the tank shall not be coated and shall be
protected from overspray.

1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl 653 (1997 Am 2) Tank Inspection, Repair,
Al teration, and Reconstruction

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D3276 (1996) Standard Guide for Painting
I nspectors (Metal Substrates)

ASTM D3925 (1991) Sanpling Liquid Paints and Rel at ed
Pi gnent ed Coati ngs

ASTM D4285 (1999) Indicating Gl or Water in
Conpressed Air

ASTM D4417 (1993) Field Measurenent of Surface
Profile of Blast O eaned Steel

CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910 Qccupational Safety and Heal th Standards
29 CFR 1910. 134 Respiratory Protection

29 CFR 1910. 1000 Ai r Contani nants

29 CFR 1926. 59 Hazard Conmuni cati on

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED- STD- 595 (Rev. B) Colors Used in Governnent
Pr ocur ement

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- A- 22262 (Rev. B) Abrasive Blasting Media Ship Hull
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Construct Hydrant Fuel

M L- DTL- 24441

M L- DTL- 24441/ 29

M L- DTL- 24441/ 31

System M not AFB, North Dakota

Bl ast C eani ng
(Rev. C; Supp. 1) Paint, Epoxy-Pol yam de

(Rev. A) Paint, Epoxy-Polyanide, G een
Primer, Formula 150, Type IV

(Rev. A) Paint, Epoxy-Polyam de, Wite,
Formul a 152, Type IV

NACE | NTERNATI ONAL ( NACE)

NACE RP0178

NACE RP0188

(1995) Fabrication Details, Surface Finish
Requi rements, and Proper Design

Consi derations for Tanks and Vessels to be
Li ned for | nmersion Service

(1999) Discontinuity Testing of Protective
Coat i ngs

SSPC. THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC AB 2

SSPC AB 3

SSPC Guide to VIS 1

SSPC VIS 1

SSPC SP COM

SSPC SP 1

SSPC SP 5

SSPC SP 7

SSPC PA 1

SSPC PA 2

SSPC Cui de 12

SSPC QP 1

ENG NEERI NG MANUALS

EM 385-1-1

(1999) d eanliness of Recycled Ferrous
Metal lic Abrasives

(1997) Newly Manufactured or
Re- Manuf act ured Steel Abrasives

(1989) Guide to Visual Standard for
Abr asi ve Bl ast Cl eaned Steel

(1989) Visual Standard for Abrasive Bl ast
Cl eaned Steel (Standard Reference

Phot ogr aphs)

(2000) Surface Preparation Conmrentary
(1982) Sol vent d eani ng

(1994) White Metal Blast d eaning

(1994) Brush-Of Blast d eaning

(2000) Shop, Field, and M ntenance
Pai nti ng

(1997) Measurenent of Dry Paint Thickness
wi th Magnetic Gages

(1998) Cuide for Illumnation of
I ndustrial Painting Projects

(1998) Evaluating Qualifications of

Pai nting Contractors (Field Application to
Conpl ex I ndustrial Structures)

(1996) U.S. Arny Corps of Engi neers
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1.

Saf ety and Heal t h Requirenents Manual
2 DEFI NI TI ONS

Definitions are provided throughout this Section, generally in the Article
where used, and denoted by capital letters. The follow ng definitions are
used t hroughout this Section:

a. CEILING - interior tank surfaces that extend fromthe

hori zontal plane at the designated maxi nrum fuel |ine upward,

i ncluding the upper portion of the tank shell (walls), colums,
structural steel, the underside of the roof plates and other steel
conponents in this area.

b. SHELL - interior tank surfaces that extend along the vertica
tank walls between the horizontal planes approxi nately 40 inches
above the shell to bottomjoint upward to the horizontal plane at
t he designated fuel line, including colums, wall plates, and

ot her steel conponents in this area.

c. FLOOR - interior tank surfaces bel ow the horizontal plane
approxi mately 40 inches above the shell to bottomjoint, including
columms, wall plates, piping, pipe supports, bottom plates, and

ot her steel conponents in this area.

.3 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 05 Design Data
Envi ronmental Control System G RE
SD-06 Test Reports
Coating Sanple Test Reports; GRE
Abrasi ve Sanple Test Reports; G RE
Daily Inspection Reports
Recycled Metallic Abrasive Field Test Reports (Daily and Wekly)
SD-07 Certificates
Wrk Plan; GRE
Qualifications of Certified Industrial Hygienist (CIH; GRE
Qualifications of Testing Laboratory for Coatings; GRE
Qualifications of Testing Laboratory for Abrasive; GRE

Qualifications of Coating Contractors; GRE

SECTI ON 09973 Page 5



Construct Hydrant Fuel System M not AFB, North Dakota

1

1

1

Epoxy Coating Materials; GRE
Non-netal lic Abrasive; GRE
Metal lic Abrasive; GRE
SD- 08 Manufacturer's Instructions
Coating System I nstructions
SD-11 C oseout Submittals
Di sposal of Used Abrasive; G RE
I nspecti on Logbook
4 QUALI TY ASSURANCE
4.1 Desi gn Data
4.1.1 Envi ronnental Control System

Submit design details of the proposed environmental control systemto
include ventilation, humdity control, and tenperature regulation. Provide
calculations for humdity control during separate surface preparation and
coating application procedures, ventilation requirenents during coating
application, and maxi mum al | owabl e coati ng application rates to coincide
with ventilation. Include basis of design data on | ocal conditions.
Provi de equi pnent | ayout sketches and procedures showi ng function of each
pi ece of equipnment and fail-safe neasures. A Certified Industria

Hygi eni st shal |l approve cal cul ati ons, work procedures and persona
protective equi pment. See Section 01400 SPECI AL SAFETY REQUI REMENTS f or
Accident Prevention Plan and Activity Hazard Analysis requirements. The
Certified Industrial Hygienist shall review and approve all portions of
these plans pertaining to painting activities, including confined space
entry requirenments. Provide a signature page with health and safety
docunents, indicating the Certified Industrial Hygienist's approval of the
wor k procedures and equi prent for painting tasks.

. 4.2 Test Reports

.4.2.1 Recycled Metallic Abrasive Field Test Reports (Daily and Wekly)

Submit test results fromindependent |aboratory of daily and weekly Quality
Control testing required by SSPC AB 2.

.4.3 Certificates

.4.3.1 VWork Pl an

Submit a witten plan describing in detail all phases of the coating
operations. Address work sequencing, surface preparation, coating
application, recoat and cure tinme projections, as well as how each step
will be controlled, tested, and eval uated. Describe process of deternining
the existing surface profile under paint, and procedures for ensuring that
the profile is not increased beyond the maxi mum profile specified herein.
Descri be equi pment and net hods used to neasure tank tenperatures and

hum dity. Provide detail ed procedures, including manufacturer's
instructions, for repairing defects in the coating filmsuch as runs,
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drips, sags, holidays, overspray, etc. Address safety nmeasures, work
schedul i ng based on expected weat her condition extremes, and record

keepi ng. Describe method of floating pan installation after tank |ining
has been applied and cured, how the coated floor and shell surfaces will be
protected during pan installation, and how damaged coating will be repaired
after pan installation. Describe howthe floating pan will be protected,
and procedures for evaluating and repairing damage to pan. The floating pan
shal |l not be used as staging or as a work platform

1.4.3.2 Qualifications of Certified Industrial Hygienist (ClH)

Subnmit nane, address, tel ephone nunber, FAX nunber, and e-mmil address of
the i ndependent third party CIH  Submt docunentation that hygienist is
certified by the American Board of Industrial Hygiene in conprehensive
practice, including certification nunber and date of
certification/recertification. Provide evidence of experience with hazards
involved in industrial coating application work.

1.4.3.3 Qualifications of Testing Laboratory for Coatings

Submit nane, address, tel ephone number, FAX nunber, and e-mail address of
the i ndependent third party |aboratory selected to performtesting of
coating sanples for conpliance with specification requirenments. Submt
docunentation that |aboratory is regularly engaged in testing of paint
sanpl es for conformance with specifications, and that enpl oyees perform ng
testing are qualified.

1.4.3.4 Qualifications of Testing Laboratory for Abrasive

Subnmit nane, address, tel ephone nunber, FAX nunber, and e-mmil address of
the i ndependent third party |aboratory selected to performtesting of
abrasive for conpliance with specification requirements. Submt
docunent ati on that |aboratory has experience in testing sanples of abrasive
for conformance with specifications, and that enpl oyees performng testing
are qualifi ed.

1.4.3.5 Qualifications of Coating Contractors

Al'l contractors and subcontractors that perform surface preparation or
coating application shall be certified by the Society for Protective
Coatings (formerly Steel Structures Painting Council) (SSPC) to the
requirements of SSPC QP 1 prior to contract award, and shall remain
certified while acconplishing any surface preparation or coating
application. The painting contractors and painting subcontractors nust
remain so certified for the duration of the project. |If a contractor's or
subcontractor's certification expires, the firmwll not be allowed to
performany work until the certification is reissued. Requests for
extension of tinme for any delay to the conpletion of the project due to an
inactive certification will not be considered and |iquidated danmages wil |
apply. Notify the Contracting Oficer of any change in contractor
certification status.

Subnmit the name, address, telephone nunber, FAX nunber, and e-nmil address
of the contractor that will be performng all surface preparati on and
coating application. Submt evidence that key personnel have successfully
performed surface preparation and application of tank linings in wel ded
petrol eum storage tanks on a mninum of three separate projects within the
past three years. List information by individual and include the follow ng:
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a. Nane of individual and proposed position for this work.

b. Information about each previous assignnment in a welded petrol eum
storage tank including:

Position or responsibility

Enpl oyer (if other than the Contractor)

Name of tank owner

Mai | i ng address, tel ephone nunber, and tel ex nunber (if
non-US) of tank owner

Name of individual in tank owner's organi zati on who can be
contacted as a reference

Location, size and description of tank

Dates work was carried out

Description of work carried out in tank

4.3.6 Epoxy Coating Materials

Provi de manufacturer's certification that the epoxy lining materials neet
M| Std 24441, M| Std 24441/29 and M| Std 24441/ 31.

4.3.7 Non-netal | i ¢ Abrasive

Provi de manufacturer's certification that the materials nmeet ML-A-22262

Abrasi ve Bl asting Media Ship Hull Blast C eaning

4.3.8 Metal lic Abrasive

Provi de manufacturer's certification of conformance to contract
requi renents and provide copies of test results.

4.4 Product Data
4.4.1 Coating System Instructions

Subnmit nmanufacturer's printed instructions including detailed m xing and
appl i cation procedures, nunber and types of coats required, mninmm and
maxi mum appl i cati on tenperatures, and curing procedures. Include Materials
Saf ety Data Sheets (MSDS) for materials to be used at the job site in
accordance with 29 CFR 1926. 59.

5 DELI VERY AND STORAGE

Ship, store, and handle materials in accordance with SSPC PA 1, and as
nodified in this Section. Mintain tenperature in storage spaces between
40 and 75 degrees F, and air tenperature nore than 5 degrees F above the
dewpoint at all tines. Inspect materials for danmmge prior to use and
return non-conpliant naterials to nanufacturer. Renove nmaterials with
expired shelf life fromgovernnent property imrediately and notify the
Contracting Officer. Expired materials may be returned to manufacturer,
tested, and if compliant, issued a shelf |ife extension.

.6 CQOATI NG HAZARDS

Ensure that enployees are trained in all aspects of the approved Acci dent
Prevention plan. Specified coatings nmay have potential health hazards if
ingested or inproperly handl ed. The coating manufacturer's witten safety
precautions shall be followed throughout m xing, application, and curing of
the coatings. During tank cleaning, cleanup, surface preparation, and
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pai nt application phases, ensure that enployees are protected fromtoxic
and hazardous chem cal agents which exceed concentrations in 29 CFR
1910. 1000. Comply with respiratory protection requirenments in 29 CFR
1910. 134. The ClIH shall approve work procedures and personal protective
equi pnent as outlined in the Accident Prevention Plan.

.7  \WORK SEQUENCE

Coat tank interior before installation of floating pan.

. 8 JOB SI TE REFERENCES

Make available to the Contracting O ficer at |east one copy each of APl 653,
ASTM D3276, ASTM D3925, ASTM D4285, ASTM D4417, NACE RP0178 and comnpani on

vi sual conparator, NACE RP0188, SSPC SP COM SSPC SP 1, SSPC SP 7, SSPC SP 5,
SSPC PA 1, SSPC PA 2, SSPC Guide 12, SSPC Guide to VIS 1, SSPC VIS 1, and

an SSPC Certified Contractor Evaluation Format the job site.

.9 PRE- APPLI CATI ON MEETI NG

After approval of submittals but prior to the initiation of coating work,
Contractor representatives, including at a mnimum project superintendent
and QC manager, paint foreman, Contracting Oficer representatives, coating
i nspector, shall have a pre-application coating preparatory neeting. This
neeting shall be in addition to the pre-construction conference. Specific
itenms addressed shall include: work plan, safety plan, inspection
standards, inspector qualifications and tools, test procedures,
environmental control system safety plan, and test logs. Notify
Contracting Oficer at |east ten days prior to neeting.

PART 2 PRODUCTS

2.

1 COATI NG SYSTEM

Al ternate systenms or products will not be considered. Al prinmer,
intermedi ate, and topcoat materials shall be manufactured by one

manuf acturer. The entire coating systemis intended to be applied in the
field. Aternatively, surface preparation may be acconplished in the shop,
following all tenperature, humdity, and testing requirenents listed
herein, followed by an application of a hold-priner. Upon conpletion of
field fabrication, all shop-applied coatings shall be renpved, surfaces
prepared to SSPC SP 5, and the specified coating system applied. Adjust
all shop preparation to avoid conflicts with final surface preparation
requirenents.

1.1 Epoxy Primer, Internedi ate, and Topcoats

The epoxy coating materials shall neet follow ng MLITARY AND FEDERAL
STANDARDS

.1.1.1 Epoxy Primer Coat

Epoxy pol yam de, M L-DTL-24441/29 (Formula 150, Type |V, G een).

.1.1.2 Epoxy | nternedi ate Coat

Epoxy pol yam de, M L-DTL-24441/31 (Formula 152, Type 1V, Wite (Tinted)).
Tint to approxi mately FED- STD-595 col or nunber 27778 parchnment using
pi gnent di spersions prepared for epoxy paint tinting. Manufacturer shal
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tint material and appropriately label. Al other requirenments of this
Mlitary Specification apply.

2.1.1.3 Epoxy Topcoat
Epoxy pol yam de, M L-DTL-24441/31 (Formula 152, Type |V, Wite).
2.2 COATI NG SAMPLE COLLECTI ON AND SHI PPI NG KI' T

Provide a kit that contains one quart can for the base of each coating
material, an appropriately sized can for each activator, dipping cups for
each component to be sanpled, a shipping box sized for the sanples to to be
shi pped, and packing material. Mrk cans for the appropriate component.
Provi de shi ppi ng docunents, including either pre-paid shipping or a shipper
nunber that can be used by the Contracting O ficer to arrange pickup,
addressed to the approved coating testing |aboratory.

2.3  ABRASI VE SAMPLE COLLECTI ON AND SHI PPI NG KI T

Provide a kit that contains one suitable plastic bag or container for each
sample to be collected. Mark containers for the appropriate conponent.
Provi de shi ppi ng docunents, including either pre-paid shipping or a shipper
nunber that can be used by the Contracting O ficer to arrange pickup,
addressed to the approved coating testing |aboratory.

2.4  SOLUBLE SALTS TEST KITS

2.4.1 Test Kit for Measuring Chlorides on Steel Surfaces
Provide test kits called CHLOR*TEST, as nmanufactured by CHLOR*RI D
International Inc. of Chandler, Arizona (ww.chlor-rid.con) or equal. An

"equal " test kit shall neet the follow ng requirenents:

a. Kit contains all naterials,supplies, tools and instructions for
field testing and on-site quantitative eval uation

b. Kit extract solution is acidic, factory pre-neasured, pre-packaged,
and of uniform concentration;

c. Kit conponents and solutions are nercury free and environnental ly
friendly;

d. Kit contains a factory sealed titration device;
e. Kit contains new naterials and solutions for each test;

f. Test container (vessel, sleeve, cell. etc.) creates a seal ed,
encapsul at ed environnent during chloride ion extraction

g. Test container is suitable for testing the followi ng steel surfaces:
hori zontal (up/down configuration), vertical, flat, curved, snooth,
pitted, and rough;

h. Kit uses test container, with resulting chloride ion extract
solution, as the titration container

i. Chloride ion concentration is directly nmeasured in m crograns per
square centinmeter w thout using either conversion charts or tables.
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2.5 ABRASI VE

The referenced abrasive specifications have maxinumlimts for soluble
salts contam nation, however, this maxi mumlevel of contam nation does not
guarantee that contam nation will not be transferred to the steel surface
during abrasive blasting. Qher factors such as on-site handling and
recycling can all ow contam nation of abrasive. Contractors are cautioned
to verify that the chosen abrasive, along with work and storage processes,
allow the final surface cleanliness requirenents to be achieved.
Successful testing of chlorides in abrasive does not negate the fina
acceptance testing of steel surfaces.

2.5.1 Non-metal | i ¢ Abrasi ve

Conformto M L-A-22262, Type | (lnorganic materials) except that the gross
ganmma radi oactivity shall not exceed 5 picocuries per gram Use sanpling
procedures and testing frequencies as prescribed in ML-A-22262. Use
abrasive that is specifically selected and graded to provi de a sharp,
angul ar profile to the specified depth. Do not use ungraded abrasive.
Make adjustments to processes or abrasive gradation to achi eve specified
surface profile. Recycled non-netallic abrasive shall neet al
requirenments of the specification each tine that it is placed in the bl ast
pot .

2.5.2 Metal lic Abrasive
2.5.2.1 New and Renmanufactured Steel Git

Conformto the chem cal and physical properties of SSPC AB 3 except that
the gross gamma radioactivity shall not exceed 5 picocuries per gram

2.5.2.2 Recycled Steel Git

Conformto the chem cal and physical properties of SSPC AB 2
PART 3 EXECUTI ON
3.1 COATI NG AND ABRASI VE SAMPLE COLLECTI ON AND TESTI NG
3.1.1 Coating Sanple Collection

Notify Contracting Oficer three days in advance of sanpling. The
Contracting Oficer and either the QC Manager or NACE Coating | nspector
shall witness all sampling. Provide a sanmple collection kit as required in
Article entitled "Coating Sanple Collection and Shipping Kit." Gbtain a one
quart sanple of each batch of each base material, and proportional sanples
of each activator based on m x ratio, by random sel ecti on from seal ed
containers in accordance with ASTM D3925. Prior to sanmpling, mix contents
of each seal ed container to ensure uniformty. A batch is defined as that
quantity of material processed by the manufacturer at one time and
identified by nunber on the label. Identify sanples by designated nane,
speci fication nunber, batch nunber, project contract nunber, sanple date,
i ntended use, and quantity involved. The Contracting Oficer will take
possessi on of the packaged sanpl es, contact the shipping conpany to arrange
for pickup, and relinquish the sanples only to the shipping representative
for shipnent to the approved | aboratory for testing as required by the
par agr aph entitled "Coating Sanple Testing."
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3.

1.2 Abr asi ve Sanpl e Coll ection

Notify Contracting Oficer three days in advance of sanpling. The
Contracting O ficer and either the QC Manager or NACE Coating | nspector
shall witness all sampling. Provide suitably sized containers for each
sanple to be taken. Provide a sanple collection kit as required in Article
entitled "Abrasive Sanple Collection and Shipping Kit." For purposes of
qual ity conformance inspection, a |lot shall consist of all abrasive
materials of the same type froma single, uniformbatch produced and
offered for delivery at one tine. GCbtain sanples of each abrasive |ot
usi ng the sanpling techni ques and schedul e of ML-A-22262. The addition of
any substance to a batch shall constitute a newlot. Identify sanples by
desi gnat ed nane, specification nunber, |ot nunber, project contract nunber,
sampl e date, intended use, and quantity involved. The Contracting Oficer
wi Il take possession of the packaged sanples, contact the shipping conpany
to arrange for pickup, and relinquish the sanples only to the shipping
representative for shipnent to the approved | aboratory for testing as
required by the Article entitled "Abrasive Sanple Testing."

. 1.3 Coating Sanple Test Reports

Test sanples of all prinmer, internmediate, and topcoat materials for
conpliance with requirenents of Table |I. Reject entire batch represented
by samples that fail one or nore tests, reselect, and retest sanpl es.

.1.4 Abrasive Sanple Test Reports

Test sanples of abrasive materials for conpliance with the appropriate
abrasive specification. Reject entire |lot represented by sanples that fai
one or nore tests, reselect, and retest sanples.

.2 LI GHTI NG

Provide lighting for all work areas as prescribed in SSPC Guide 12.

.3 ENVI RONMENTAL CONDI T1 ONS

. 3.1 Control System Requirenents

Provide and utilize dehumdification and ventilation equi pnent to contro
hum dity, tenperature, and vapor levels in tank from begi nning of abrasive
bl asting through coating application and for four days after the | ast
coating is applied. Systemshall maintain vapor concentrations at or bel ow
10 percent of Lower Explosive Limt (LEL). System may incorporate any
combi nation of solid desiccant and direct expansion refrigeration

equi pnent. No liquid, granular, calciumchloride, or lithiumchloride
drying systens will be accepted. Use only electric, indirect fired
conbustion, indirect friction, or steamcoil auxiliary heaters. System
shal | be compatible with removal of dust and sol vent vapors, and shall have
fail-safe measures to ensure reliability during operations.

.3.1.1 Hum dity Control for Surface Preparation and Priner Application

Provide and utilize dehum dification equipment to maintain relative

hum dity at appropriate |l evel to prevent prepared steel surfaces from

corroding at all tines during abrasive blasting through primer application.
Failure of humidity control system or failure to maintain proper

conditions, during surface preparation stage may all ow surface rusting,

which will be rejected and require rework. All surfaces to be coated nust
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3.

neet all requirements of SSPC SP 5 at tinme of priner application. Failure
of humdity control systemduring prinmer application stage will be cause
for renmoval and replacenment of all materials applied and cured while
conditions were not as prescribed above.

3.1.2 Hum dity Control for Application of Internediate and Topcoats and

Initial Curing

3.

Provide and utilize dehum dification equipment to maintain relative

hum dity near the col dest steel surface in tank bel ow 55 percent at all
times during coating application, and during the first four days of initia
curing after application of topcoat. This neasurenent is not the sane as
neasuring the relative humidity of anbient air in the tank, and wll
require either electronic equipnment to monitor relative humdity at the
steel surface, or conplex calculations to convert relative humdity of air
intank to relative humdity at steel surface. An approved alternative
net hod of nonitoring dehumdification that requires | ess sophisticated
equi pnent or calculations is to nmaintain a mni mum dew poi nt depression of
18 degrees F bel ow col dest steel surface tenperature. This is in lieu of
specific relative hum dity and dew point requirenents in this Section
Failure to maintain specified humdity control during this phase will be
cause for extension of humdity controlled cure time to ensure four
consecutive days at specified relative humdity at steel surfaces.
Formati on of condensation in coating application stage prior to the
indicated dry-hard tinme will be cause for removal and repl acenment of al
materi al s contacted by condensati on.

.4 EQUI PMENT USED I N TANK

Equi prent used in the tank after surface preparation begins shall not |eave
any oily residue from exhaust or other sources. Internal comnbustion driven
equi prent, other than that powered by natural or bottled gas, shall not be

used.

.5 SURFACES TO BE COATED

Prepare and coat interior tank surfaces, including FLOOR, SHELL, CEIlLING
Do not coat al um num floating pan.

Areas between the underside of the tank roof and the top surface of the
rafters shall be coated. Contractor will be allowed to insert small wooden
bl ocks between the roof and the rafters, sandblast the area, and then
apply the coating. After the coating has dried, renove the blocks to allow
the bl ocked areas to be sandbl asted, coated, and dried. The area between
the underside of the tank and the rafters ranges between unaccessable to
accessabl e, thickness of coating system and surface preparation will vary
inthis region. Coordinate any variances with the Contracting Oficer for
t he unaccessabl e area identified.

.6 SURFACE PREPARATI ON

.6.1 Abr asi ve Bl asti ng Equi prent

Use abrasive blasting equi pnent of conventional air, force-feed, or
pressure type. Maintain a mninmmpressure of 95 psig at nozzle. Confirm
that air supply for abrasive blasting is free of oil and noisture when
tested in accordance with ASTM D4285. Test air quality at each startup,
but in no case less often than every five operating hours.

6.2 Surface Standard
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I nspect surfaces to be coated, and select plate with simlar properties and
surface characteristics for use as a surface standard. Blast clean one or
nore 1 foot square steel panels as specified in Article entitled "Surface
Preparation." Record blast nozzle type and size, air pressure at nozzle
and conpressor, distance of nozzle from panel, and angle of blast to
establish procedures for blast cleaning. Measure surface profile in
accordance with ASTM D4417. When the surface standard conmplies with al
specified requirenents, seal with a clearcoat protectant. Use the surface
standard for conparison to abrasive bl asted surfaces throughout the course
of work.

3.6.3 Pre-Preparation Testing for Surface Contam nation
Performtesting, abrasive blasting, and testing in the prescribed order.
3.6.3.1 Pre-Preparation Testing for G| and G ease Contanination

I nspect all surfaces for oil and/or grease contam nation using two or nore
of the follow ng inspection techniques: 1) Visual inspection, 2) WATER
BREAK TEST, 3) BLACK LI CGHT TEST, and 4) CLOTH RUB TEST. Reject oil and/or
grease contam nated surfaces, clean using a water based pH neutra
degreaser in accordance with SSPC SP 1, and recheck for contam nation unti
surfaces are free of oil and grease.

WATER BREAK TEST - Spray atomized mi st of distilled water onto surface, and
observe for water beading. |If water "wets" surface rather than beadi ng up,
surface can be considered free of oil or grease contam nation. Beadi ng of
water (water forns droplets) is evidence of oil or grease contam nation.

BLACK LI GHT TEST - Inspect surfaces for oil and grease contani nation using
the light specified in the Article entitled "Black Light." Use light no
nore than 15 inches fromsurface unless testing indicates that the specific
oil or grease found in tank fluoresce at a greater distance. Use light in
tank that is conpletely sealed fromlight infiltration, under a hood, or at
ni ght. Any fluorescing on steel surfaces is indication of petrol eum

oi | / grease contani nation. Use either WATER BREAK TEST or CLOTH RUB TEST to
confirm both contam nated and non-cont ani nat ed areas detected by BLACK

LI GHT TEST. The BLACK LI GHT TEST may not be used during inspection of
prepared surfaces for oil and grease contam nation unless proven to
fluoresce the oil and/or grease found in the specific tank and docunented
during testing prior to abrasive blasting. Generally, only petrol eum
oil/grease will fluoresce, however, sone may not fluoresce sufficiently to
be recogni zed and ot her methods, such as the WATER BREAK TEST or CLOTH RUB
TEST, nust be used to confirm findings of the BLACK LI GHT TEST.

CLOTH RUB TEST - Rub a clean, white, lint free, cotton cloth onto surface

and observe for discoloration. To confirmoil or grease contam nation in

lightly stained areas, a non-staining solvent may be used to aid in oil or
grease extraction. Any visible discoloration is evidence of oil or grease
cont am nati on.

3.6.3.2 Pre-Preparation Testing for Soluble Salts Contanination
Test surfaces for soluble salts, and wash as required, prior to abrasive
blasting. Soluble salt testing is also required in Article entitled

"Pre-Application Testing for Soluble Salts Contami nation" as a fina
acceptance test of prepared surfaces after abrasive blasting, and
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successful conpletion of this phase does not negate that requirenent. This
phase is recomrended since pre-preparation testing and washing are
general ly nore advant ageous than attenpting to renmove soluble salt

contam nation after abrasive blasting. Effective renoval of soluble salts
will require renmoval of any barrier to the steel surface, including rust.
Thi s procedure may necessitate conbinations of wet abrasive blasting, high
pressure water rinsing, and cleaning using a solution of water washing and
soluble salts remover. The soluble salts remover shall be acidic,

bi odegr adabl e, nontoxic, noncorrosive, and after application, will not
interfere with prinmer adhesion. Delays between testing and preparation, or
testing and coating application, may allow for the formation of new

contam nation. Use potable water, or potable water nodified with soluble
salt remover, for all washing or wet abrasive blasting. Test nethods and
equi prent used in this phase are selected at the Contractor's discretion.

3.6.4  Abrasive Blasting

Abr asi ve bl ast steel surfaces to white nmetal in accordance with SSPC SP 5.
Prepared surfaces shall conformto SSPC VIS 1 and SSPC Guide to VIS 1 and
shall match the prepared test-panels. Provide a 2 to 3 m| surface
profile. Reject profile greater than 3 mls, discontinue abrasive

bl asting, and nodify processes and materials to provide the specified
profile. Measure surface profile in accordance with ASTM D4417. Measure
profile at rate of three tests for the first 1000 square feet plus one test
for each additional 1000 square feet or part thereof. Provide two
addi ti onal measurenments for each non-conpliant measurenent. When surfaces
are reblasted for any reason, retest profile as specified. |If Method C of
ASTM D4417 is used to nmeasure profile, attach test tapes to Daily

I nspection Reports. Follow ng abrasive blasting, renove dust and debris by
vacuum cl eani ng.

3.6.5 Di sposal of Used Abrasive

Di spose of used abrasive off Governnent property in accordance wth
Federal, State and Local mandated regul ati ons.

3.6.6 Pre-Application Testing For Surface Contam nation
3.6.6.1 Pre-Application Testing for G| and G ease Contam nation

Ensure tank surfaces are free of contam nation as described in Article
entitled "Pre-Preparation Testing for G| and G ease Contam nation."

3.6.6.2 Pre-Application Testing for Soluble Salts Contani nation

Test surfaces for chloride contam nation using the Test Kit described in
article entitled "Test Kit for Measuring Chlorides on Steel Surfaces." Test
all surfaces at rate of three tests for the first 1000 square feet plus one
test for each additional 2000 square feet or part thereof. Perform 30% of
tests on bare steel at welds, divided equally between horizontal and
vertical welds. One or nore readings greater than 3 nicrograns per square
centineter of chlorides is evidence of chloride contam nation. Reject
cont am nated surfaces, wash as discussed in article entitled
"Pre-Preparation Testing for Soluble Salts Contamination," allowto dry,
and re-test until all required tests show all owable results. Rebl ast
tested areas using vacuum equi pped bl ast equi pment. Label all test tubes
and retain for test verification.

3.6.6.3 Pre-Application Testing for Surface d eanliness
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Apply coatings to dust free surfaces. To test surfaces, apply strip of

cl ear adhesive tape to surface and rub onto surface with finger. Wen
renoved, the tape should show little or no dust, blast abrasive, or other

contam nant. Reject contami nated surfaces, clean by vacuum cl eani ng, and
retest. Test surfaces at rate of three tests for the first 1000 square feet
pl us one test for each additional 1000 square feet or part thereof.

Provide two additional tests for each failed test or questionable test.

Attach test tapes to Daily Inspection Reports.

3.7 M XI NG AND APPLI CATI ON OF SEALANT AND CQATI NG SYSTEM
3.7.1 Preparati on of Seal ant and Coating Materials for Application

Each of the different products, sealant, priner, internmediate, and topcoat,
is a two-conmponent material supplied in separate containers.

3.7.1.1 M Xi ng

M x in accordance with manufacturer's instructions, which may differ for
each product. Do not mix partial kits, or alter mx ratios. Mx materials
in same tenperature and hum dity conditions specified in article entitled
"Delivery and Storage." Allow nixed material to stand for the required

i nduction tine based on its tenperature.

3.7.1.2 Pot Life

Apply m xed products within stated pot life for each product. Stop
appl yi ng when nmaterial becones difficult to apply in a snooth, uniform wet
film Do not add solvent to extend pot life. Add all required solvent at
time of mixing. Pot life is based on standard conditions at 70 degrees F
and 50 percent relative humdity. For every 18 degrees F rise in
tenmperature, pot life is reduced by approximately half, and for every 18
degrees F drop, it is approximtely doubled. Usable pot |ife depends on
the tenperature of the material at the tinme of m xing and t he sustained
tenmperature at the tine of application. Qher factors such as the shape of

the container and volume of mixed material may also affect pot life. In
hot climtes, precooling or exterior icing of components for at |east 24
hours to a mnimum of 50 degrees F will extend pot life. Following are

approxi mate pot life tines:

Seal ant As specified by manufacturer
Epoxy Primer and Internmediate Coat Materials 4 hours

3.7.1.3 Application Conditions and Recoat W ndows

The application condition requirenents for the coating systemare very tine
and tenperature sensitive, and are intended to avoid the del am nation

probl ems frequently found on industrial structures. Plan coating
application to ensure that specified tenmperature, humdity, and
condensation conditions are met. |If conditions do not allow for orderly
application of sealant, priner, stripe coat, internediate coat and topcoat,
use appropriate neans of controlling air and surface tenperatures, as
required. Partial or total enclosures nay be required, as well as other
nmeasures, to control conditions to allow for orderly application of al
required coats.

Apply coating only when steel and internal air tenperatures are between 60
and 100 degrees F. Do not apply coatings above 100 degrees F or bel ow 60

SECTI ON 09973 Page 16



Construct Hydrant Fuel System M not AFB, North Dakota

degrees F.

Use Table entitled "RECOAT WNDOANS' to determ ne appropriate recoat w ndows
for each coat after the initial coat. Apply each coating during
appropri at e RECOAT W NDOW

If coating is not applied during RECOAT W NDOW apply during EXTENDED
RECOAT W NDOW  Application of any epoxy coat within the EXTENDED RECCAT
W NDOW r equi res application of a TACK COAT prior to applying any full coat.
Perform CURE TEST i mmedi ately prior to application of TACK COAT to
determne condition of applied coating. |f CURE TEST indicates that
surface is fully cured, provide GOSS REMOWAL prior to application of TACK
COAT.

If coating is not applied during EXTENDED RECOAT W NDOW or if surface
tenmperature exceeds 120 degrees F between applications, provide GGCSS
REMOVAL, apply TACK COAT, where applicable, within 24 hours, and apply next
full coat within TACK COAT RECOAT W NDOW

RECOAT W NDOW5

Tenperature degrees F 60- 70 71-80 81-90 91-100 101-110 111-120
RECOAT W NDOW (Hrs.) 24-72 18- 60 16-48 12-36 8-18 4-6
EXTENDED RECQOAT 72-168 60-140 48-120 36- 96 18- 36 6-12

W NDOW (Hrs.)
TACK COAT RECOAT 6-72 4- 60 4-48 3-36 2-18 1-6

3.

W NDOW ( Hr s. )

The tenperature ranges shown in the table above are for determ ning recoat
wi ndows. Choose recoat w ndow based on the highest surface tenperature
that was sustained for one or nmore hours between coats. This applies to
the entire tine between coats. Measure and record air and surface
tenperatures on hourly basis to determ ne appropriate recoat wi ndows. |If
surface tenperature goes above 100 degrees F, neasure and record
tenmperatures every hal f hour.

CURE TEST - Where indicated, test surface for cure using high-flash
aromatic Naphtha only (cas #64742-95-6). Do not use aliphatic VMP Napht ha.
Wpe surface with rag saturated with Naphtha, and check for surface

tacki ness, loss of gloss, or other indications that solvent has softened
surface. |If softening is found on 95% of test sites, this is indication
that coating has not fully cured, and GLOSS REMOVAL is not required if TACK
COAT is applied within three hours and full coat is applied within the TACK
COAT RECOAT W NDOW Test surfaces at rate of three tests for the first 1000
square feet plus one test for each additional 1000 square feet or part

t her eof .

TACK COAT - Where indicated, apply coat of internediate coat epoxy, at 1 to
2 mls WT, then apply next specified full coat within TACK COAT RECOAT

W NDOW  Thin TACK COAT nmaterial approxi mately 25% by vol une, using
appropri ate epoxy thinner.

GLOSS REMOVAL - Wiere indicated, renove all gloss by hand sanding, in a
linear fashion, with 150-200 grit wet/dry sandpaper, followed by a solvent
wiping with a clean rag soaked with denatured al cohol to renove dust. Do
not use rotary sanders or grinders.

7.2 Application of Coating System
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Apply coatings in accordance with SSPC PA 1 and as specified herein. Apply
seal ant and coatings to surfaces that neet all stated surface preparation
requirenents.

After application of priner coat and prior to application of each
subsequent coat, performtesting prescribed in article entitled
"Pre-Application Testing For Surface Contamination," as necessary, to
ensure mnimal intercoat contam nation. This testing may be reduced to one
hal f of the prescribed rate for bare steel if the testing indicates no
contam nati on when sanpling is evenly distributed over surfaces being
tested. |If contamination is found between coats, revert to the specified
testing rate. Cenerally, oil and grease contami nation and soluble salts
contam nati on are not encountered if subsequent coats are applied within
specified recoat windows and the quality of air entering tank is
controlled. Concern for intercoat contam nation should be continually
preval ent, and spot testing should be acconplished to verify satisfactory
conditions. Were visual exam nation or spot testing indicates

contam nation, performsufficient testing to verify non-contam nation, or
to define extent of contami nation for appropriate treatnent.

Apply each coat in a consistent wet film at 90 degrees to previous coat.
Ensure that priner and internediate coat "cold joints" are no |l ess than six
inches fromwelds. Apply stripe coat by brush. Apply all other coats by
spray application. Use appropriate controls to prevent airborne coating
fog fromdrifting beyond 15 feet fromthe tank perimeter. The cleanliness,
tenperature, recoat w ndows, and airborne paint containnent requirements
may necessitate the use of portable shelters or other appropriate controls.

Apply coatings at the follow ng specified thickness:

Desi red Thi ckness Range M ni mum Maxi mum
Coat MIls DFT MIls DFT MIls DFT
Pri mer 3-5 3 8
I ntermedi ate 3-5 3 8
Top 3-5 3 8
Total system —  ----- 9 20

Measure coating thickness in accordance with SSPC PA 2 to confirmthat
coating application is within the specified range and within the tol erances
of that standard. For non-conpliant areas, increase nunber of test areas
to identify all non-conpliant application as required by SSPC PA 2. Add
coating as required to correct underuns, and renove coating with excess
thickness to bare steel and reapply as specified in Article entitled
"Procedure for Holiday and Spot Repairs of Newy Applied Coating."

3.7.2.1 Application of Stripe Coat

Apply stripe coat of epoxy primer material prior to application of genera
primer coat on CElILING and SHELL. Apply stripe coat of epoxy internediate
coat material after application of general prinmer coat on FLOOR  Apply
stripe coat by brush, working the material into corners, crevices, pitted
areas, and welds, and onto outside corners and angles. At roof-to-rafter
joints, use appropriate application tools to provide "best effort" coating
of all exposed steel surfaces in the gap. Mni-rollers or other tools nmay
be required.

3.7.2.2 Application of Priner
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Apply primer coat within RECOAT W NDOW of stripe coat.
3.7.2.3 Application of Internedi ate Coat

Apply internediate coat w thin RECOAT W NDOW of prinmer coat.
3.7.2.4 Application of Topcoat

Apply topcoat within RECOAT W NDOW of i nternedi ate coat.
3.7.3 Hol i day Testi ng

No sooner than 48 hours after application of the topcoat, perform holiday
testing in accordance with the | ow voltage wet sponge met hod of NACE RP0188.

Repair holidays per paragraph entitled "Procedure for Holiday and Spot
Repairs of Newly Applied Coating."

3.7.4 Procedure for Holiday and Spot Repairs of Newly Applied Coating

Repair coating filmdefects at the earliest practicable time, preferably
before application of the succeeding coat. Gbserve all requirenents for

sol ubl e salts contam nation, cleanliness between coats, and application
conditions. Prepare defective area in accordance with SSPC SP 5, and
feather coating as required to | eave 4 inches of each succeedi ng coat

feat hered and abraded. Do not abrade the pol yurethane topcoat. Protect

adj acent areas from damage and overspray. Renove dust and sol vent w pe the
prepared area plus an additional 4 inches beyond the prepared area with

cl ean denatured al cohol. Apply each coat within RECOAT W NDOW of
preceeding coat. Wthin four hours of preparation, apply priner to
prepared steel and feather onto prepared primer. Apply internediate coat
to prinmed area and feather to prepared intermediate area. Apply topcoat to
intermedi ate coat and feather to prepared topcoat. Apply each repair coat
to approxi mate thickness of surrounding coating system |f one percent or
nore of the total surface area, or nore than one spot per 2000 square feet,
of the FLOOR area requires repair to any coat or coats, including feathered
areas, the entire FLOOR coating systemshall be renoved and reapplied. |If
5 percent or more of the total surface area, or nore than one spot per 1000
square feet, of the CEILING area requires repair to any coat or coats,
including feathered areas, the entire CElILING coating systemshall be
renoved and reapplied. Repairs on the SHELL are not limnted.

3.7.5 Tank Cccupancy After Coating Application
Use cl ean canvas, or other approved, shoe covers when wal ki ng on coated
surfaces, regardless of curing tinme allowed. For heavily trafficked areas,
provi de cushioned mats for additional protection.

3.7.6 Ext ended Cure of Coating System Prior to |Inmersion Service

Allow a cure time of at |east 14 days after the final coating material has
been applied before introducing water or fuel into tank.

3.8 FI ELD TESTS AND | NSPECTI ON
For marking of tank surfaces, use chalk for marking bare steel, and water
based markers for marking coated surfaces, and renove marks prior to

coating. Do not use any wax or grease based markers, or any other markers
that | eave a residue or stain
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3.

8.1 Coati ng | nspector

The coating inspector shall be considered a QC Specialist, shall work for
the QC Manager, and shall be qualified in accordance with Section 01451A,
"Contractor Quality Control." The Coating |Inspector shall be present
during all pre-preparation testing, surface preparation, coating
application, initial cure of the coating system and during all coating
repair work. The Coating Inspector shall provide conpl ete documentation of
conditions and occurrences on the job site, and be aware of conditions and
occurrences that are potentially detrinental to the coating system The
requirenents for inspection listed in this Section are in addition to the
QC inspection and reporting requirenents outlined in Section 01451A,
"Contractor Quality Control." The Coating Inspector shall prepare a
project reference sheet outlining all requirenments, tests, test nethods,
and evaluation criteria, and hold regular nmeetings with contractor
personnel, including nozzlenmen and applicators, to review requirenments and
eval uation criteria for upcom ng work in advance of the work.

.8.2 Fiel d I nspection

.8.2.1 | nspection Requirenents

Acconplish field inspection in accordance with ASTM D3276 and as required
herein. Performall appropriate tests and inspections, except that

vi scosity and wei ght per gallon neasurenents are not required. Provide all
tools and instrunents required to performthe required testing, as well as
any tools or instrunents that the inspector considers necessary to perform
the required inspections and tests. Docunment each inspection and test,
including required hold points and other required i nspections and tests, as
wel | as those inspections and tests deened prudent from on-site eval uation,
as follows:

Location or area

Pur pose (required or special);
Met hod;

Criteria for evaluation;

Resul ts;

Det ermi nati on of conpliance;
Li st of required rework;
Observati ons.

oSKQHTOD OO0 T

Col | ect and record Environnmental Conditions as described in ASTM D3276 on a
24 hour basis, as follows:

a. During surface preparation, every two hours or when changes occur
b. During coating application and the first four days of initial cure,
every hour, or when changes occur

c. Overnight hours may be excluded if conditions are measured and
recorded through 1800 hours and then prior to dawn the next day;

d. Note location, time, and tenperature of the highest and | owest
surface tenperatures each day.

e. Use a non-contact thernometer to | ocate tenperature extremes, then
verify with contact thernoneters.

Docurent all equi pnent used in inspections and testing, including

manuf act urer, nodel nunber, serial nunmber, last calibration date and future
calibration date, and results of on-site calibration perforned.
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3.8.2.2 Daily I nspection Reports

Submit one copy of daily inspection report conpleted each day when
perform ng work under this Section, to the Contracting Oficer. Use ASTM
D3276 Appendi x X1 Inspection Checklist to nonitor daily activity and
prepare Daily Inspection Report. Use of forns containing entry blocks for
all required data is encouraged. The data may be in any format, but nust
be legible and presented so that it can be easily interpreted. Note al

non- compl i ance i ssues, and all issues that were reported for rework in
accordance with QC procedures of Section 01451A, "Contractor Quality
Control." Submit report within 24 hours of date recorded on the report.

3.8.2.3 I nspection Logbook

A continuous record of all activity related to this Section shall be

mai ntai ned in an I nspection Logbook on a daily basis. The |ogbook shall be
hard or spiral bound with consecutively nunbered pages, and shall be used
to record all information provided in the Daily Inspection Reports, as well
as other pertinent observations and information. The Coating |Inspector's
Logbook that is sold by NACE is satisfactory. Submt the origina

I nspection Logbook to the Contracting O ficer upon conpletion of the
project and prior to final paynent.

3.8.3 I nspecti on Equi pnent
Al'l equi prent shall be in good condition, operational within its design
range, and calibrated as required by the specified standard for use of each
devi ce.

3.8.3.1 Bl ack Li ght
Use a bl ack light having a 365 nanonmeter intensity of 4,000 nmicrowatts per
square centinmeter mninumat 15 inches. The Spectroline BIB-150P from
Spectroni cs Corporation satisfies this requirenent.

3.8.4 Hold Points for Quality Control |nspections
Provi de appropriate QC inspections at the foll owi ng hol d-points:
St ep Acti on
Prior to preparation of Saf ety inspection

tank(s) for cleaning
and repair

After cleaning of tank(s) 1. Safety inspection, renoval of dirt, trash
and prior to abrasive debris, and any hindrance to abrasive bl asting.
bl asti ng

2. Surface inspection for oil, grease, soluble

salts, and ot her contam nants

Initiation of abrasive 1. Confirmenvironnental conditions are
bl asting, and at each suitable for abrasive blasting and for
wor k st oppage hol di ng t he bl ast.

2. Surface inspection to insure all aspects
of surface preparation are properly addressed,
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After abrasive blasting

| mredi ately prior to
coating application -
provi de for each coating
application evolution

During and after coating
appl i cation.

After final cleanup

.9 FI NAL CLEANUP
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as specified in article entitled "Surface
Preparation.”

3. Test conpressor air for oil and water
cont am nation

Surface inspection to insure all aspects

of surface preparation are properly addressed,
as specified in article entitled "Surface
Preparation.”

1. Confirmenvironmental conditions are
suitable for abrasive blasting and for hol di ng
the blast as specified in article entitled
"Envi ronnment al Condi ti ons"

2. Surface inspection to insure all aspects
of surface preparation are properly addressed,
as specified in article entitled "Surface
Preparation.”

3. Confirmthat testing equipnent for

noni tori ng of hazardous conditions during
coating application are working properly and
are prepared for use as outlined in
contractor's Confined Space Entry Pl an.

Coating application inspection as specified in
par agraphs entitled "Application of Coating
Systenmt and "Field Tests and | nspection”.

Cl ean-up inspection specified in the article
entitled "Final deanup.”

Fol |l owi ng conpl etion of the work, renove debris, equipnment, and naterials
fromthe site. Renmpve tenporary connections to Government or Contractor

furni shed water and el ectrical services.

Restore existing facilities in

and around the work areas to their original condition.
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TABLE |
COATI NG QUALI TY CONFORVANCE | NSPECTI ON REQUI REMENTS

Table la. - Epoxy Prinmer Coat M L-DTL-24441/29 Fornmula 150 Type |V

(G een)
Test Component A Conponent B M xed
M n. Max. M n. Max. M n. Max.

Pi gment content, percent 45.0 50.0 35.0 40.0 --- ---
Vol atil es, percent 29.0 35.0 15.0 20.0 --- ---
Non-vol atil e vehicle, 17.5 23.5 43.0 48.0 --- ---

per cent
Coarse particles, percent --- 0.3 --- 0.3 --- ---
Consi st ency, grams 300 410 470 600 --- ---
Wei ght

Kil ograns/liter 1.33 1. 39 1.33 1. 39 --- ---

Pounds/ gal | on 11. 1 11.6 11. 1 11.6 --- ---
Set to touch, hours --- .- .- .- o 3

at 23degrees C,
73 degrees F
Dry-hard tinme, hours --- S .- .- .- 6
at 23 degrees C,
73 degrees F

Fi neness of grind, Hegman 3 --- 2 --- N N
Fl ashpoi nt
Degrees C 35.5 --- 37.8 --- --- .
Degrees F 96 --- 100 . - I
Ti tani um Di oxi de, percent 18 .- . .- . o
of pi gment
Pot life, hours --- --- .- .- 4 .-

at 23degrees C,
73 degrees F
Sag resistance,

M croneters --- --- --- --- 300 ---
Mls --- --- --- --- 12 ---
Color of dry filmto --- --- --- --- Conf orm

appr oxi mate col or of
standard col or chip

Contrast ratio at --- --- --- --- 0.98 ---
75 mcroneters, 3 mls DFT

VOC
Gans/liter --- --- --- --- --- 340
Pounds/ gal | on --- --- --- --- --- 2.8

GENERAL NOTES:
Test methods as specified in M L-DTL-24441.
VWere "Conforni is indicated, refer to specific requirenents of
M L- DTL- 24441/ 29.
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TABLE |
COATI NG QUALI TY CONFORVANCE | NSPECTI ON REQUI REMENTS

Table I'b. - Epoxy Internedi ate Coat M L-DTL-24441/31 Formula 152 Type |V
(Waite (Tinted))

Test Component A Conponent B M xed
M n. Max. M n. Max. M n. Max.

Pi gment content, percent 44.0 49.0 33.0 38.0 --- ---
Vol atil es, percent 29.0 35.0 16.0 21.0 --- .-
Non-vol atil e vehicle, 17.5 23.5 44. 0 49.0 --- ---

per cent
Coarse particles, percent --- 0.3 --- 0.3 --- ---
Consi st ency, grams 180 320 300 470 --- ---
Wei ght

Kil ograns/liter 1.39 1.45 1.29 1.35 --- ---

Pounds per gallon 11.6 12.1 10. 8 11.3 --- ---
Set to touch, hours --- .- .- .- o 3

at 23 degrees C,
73 degrees F
Dry-hard tinme, hours --- S .- .- .- 8
at 23 degrees C,
73 degrees F

Fi neness of grind, Hegman 4 --- 4 --- N N
Fl ashpoi nt
Degrees C 35.5 --- 37.8 --- --- .
Degrees F 96 --- 100 . - I
Ti t ani um di oxi de, 91 .- .- .- .- .-
percent of pigment
Pot life, hours at 23 --- --- .- .- 4 R

degrees C, 73 degrees F
Sag resistance

M croneters --- --- --- --- 300 ---
Mls --- --- --- --- 12 ---
Color of dry filmto --- --- --- --- Conf orm

approxi mate col or of
FED- STD 595 col or 27778

Contrast ratio, at --- --- --- --- 0.98 ---
75 mcroneters, 3 mls DFT

VCC
Gans/liter --- --- --- --- --- 340
Pounds/ gal | on --- --- --- --- --- 2.8

GENERAL NOTES:
Test methods as specified in M L-DTL-24441.
VWere "Conforni is indicated, refer to specific requirenents of
M L- DTL- 24441/ 31.
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TABLE |
COATI NG QUALI TY CONFORVANCE | NSPECTI ON REQUI REMENTS

Table Ic. - Epoxy Internedi ate Coat M L-DTL-24441/31 Formula 152 Type |V

(White)
Test Component A Conponent B M xed
M n. Max. M n. Max. M n. Max.

Pi gment content, percent 44.0 49.0 33.0 38.0 --- ---
Vol atil es, percent 29.0 35.0 16.0 21.0 --- .-
Non-vol atil e vehicle, 17.5 23.5 44. 0 49.0 --- ---

per cent
Coarse particles, percent --- 0.3 --- 0.3 --- ---
Consi st ency, grams 180 320 300 470 --- ---
Wei ght

Kil ograns/liter 1.39 1.45 1.29 1.35 --- ---

Pounds per gallon 11.6 12.1 10. 8 11.3 --- ---
Set to touch, hours --- .- .- .- o 3

at 23 degrees C,
73 degrees F
Dry-hard tinme, hours --- S .- .- .- 8
at 23 degrees C,
73 degrees F

Fi neness of grind, Hegman 4 --- 4 --- N N
Fl ashpoi nt
Degrees C 35.5 --- 37.8 --- --- .
Degrees F 96 --- 100 . - I
Ti t ani um di oxi de, 91 .- .- .- .- .-
percent of pigment
Pot life, hours at 23 --- --- .- .- 4 R

degrees C, 73 degrees F
Sag resistance

M croneters --- --- --- --- 300 ---
Mls --- --- --- --- 12 ---
Color of dry filmto --- --- --- --- Conf orm

approxi mate col or of
FED- STD 595 col or 27778

Contrast ratio, at --- --- --- --- 0.98 ---
75 mcroneters, 3 mls DFT

VCC
Gans/liter --- --- --- --- --- 340
Pounds/ gal | on --- --- --- --- --- 2.8

GENERAL NOTES:
Test methods as specified in M L-DTL-24441.
VWere "Conforni is indicated, refer to specific requirenents of
M L- DTL- 24441/ 31.

-- End of Section --
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SECTI ON 10800A

TA LET ACCESSORI ES
04/ 01

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 1036 (1991; R 1997) Flat d ass
U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

Cl D A-A-2380 (Rev A)(Canc. Notice 1) D spenser, Paper
Towel

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Fi ni shes; G RE
Accessory ltenms; G RE

Manuf acturer's descriptive data and catal og cuts indicating
materi al s of construction, fasteners proposed for use for each
type of wall construction, nounting instructions, operation
i nstructions, and cl eaning instructions.

SD- 04 Sanpl es

Accessory Itenms; G RE
One sanpl e of each accessory proposed for use. Approved sanpl es

may be incorporated into the finished work, provided they are
identified and their |ocations noted.

1.3 DELI VERY, STORAGE, AND HANDLI NG

Toi l et accessories shall be wapped for shipnment and storage, delivered to
the jobsite in manufacturer's original packaging, and stored in a clean,
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dry area protected from constructi on damage and vandal i sm
1.4  WARRANTY

Manuf acturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.

PART 2 PRODUCTS
2.1 MANUFACTURED UNI TS

Toi l et accessories shall be provided where indicated in accordance with
par agr aph SCHEDULE. Each accessory itemshall be conplete with the
necessary nounting plates and shall be of sturdy construction with
corrosion resistant surface.

2.1.1 Anchors and Fasteners
Anchors and fasteners shall be capable of developing a restraining force
comrensurate with the strength of the accessory to be mounted and shall be
suited for use with the supporting construction. Exposed fasteners shal
be of tanperproof design and shall be finished to match the accessory.
2.1.2 Fi ni shes

Except where noted otherw se, finishes on netal shall be provided as
fol | ows:

Met al Fi ni sh
St ai nl ess st eel No. 4 satin finish
Car bon steel, copper all oy, Chrom um pl at ed, bright
and brass

2.2  ACCESSORY | TEMS
Accessory itens shall conformto the requirenents specified bel ow.
2.2.1 Mrrors, dass (M3

G ass for mirrors shall be Type | transparent flat type, Cass 1-clear.

G azing Quality g1 1/4 inch thick conforming to ASTM C 1036. d ass shal
be coated on one surface with silver coating, copper protective coating,
and mrror backing paint. Silver coating shall be highly adhesive pure
silver coating of a thickness which shall provide reflectivity of 83
percent or nore of incident |ight when viewed through 1/4 inch thick

gl ass, and shall be free of pinholes or other defects. Copper protective
coating shall be pure bright reflective copper, honogeneous without sl udge,
pi nhol es or other defects, and shall be of proper thickness to prevent
"adhesion pull" by mrror backing paint. Mrror backing paint shal

consi st of two coats of special scratch and abrasi on-resistant paint and
shal | be baked in uniformthickness to provide a protection for silver and
copper coatings which will pernit normal cutting and edge fabrication.

2.2.2 Paper Towel Di spenser (PTD)

Paper towel dispenser shall conformto CID A-A-2380, Type |, shall be
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constructed of not less than 0.269 inch Type 304 stainless steel, and
shal |l be surface nounted. D spenser shall have a towel conpartnent and a
mrror door and |liquid soap dispenser. Locking mechani smshall be tunbler
key | ock.

2.2.3 Toi l et Tissue Dispenser (TTD)
Toil et tissue holder shall be Type Il - surface nounted with two rolls of
standard tissue mounted horizontally. Cabinet shall be stainless steel,
satin finish.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Toi l et accessories shall be securely fastened to the supporting
construction in accordance with the manufacturer's approved instructions.
Accessories shall be protected fromdanmage fromthe tine of installation
until acceptance.

3.2 CLEANI NG
Mat eri al shall be cleaned in accordance with manufacturer's
recomendati ons. Al kaline or abrasive agents shall not be used.
Precautions shall be taken to avoid scratching or marring of surfaces.

3.3 SCHEDULE

Accessories Required

Room

or

Space MG PTD TTD
103 1 1 1

-- End of Section --
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SECTI ON 11313N

PACKAGE GRI NDER PUMP STATI ON
01/01

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO M 198 (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe Using Flexible Waterti ght
Gasket s

ASME | NTERNATI ONAL ( ASME)

ASME Bl. 20.1 (1983) Pi pe Threads, General Purpose (Inch)
ASME B16. 1 (1998) Cast Iron Pipe Flanges and Fl anged
Fittings

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI B16. 3 (1998) Ml leable Iron Threaded Fittings
Cl asses 150 and 300

ANSI B16. 11 (1996) Forged Steel Fittings, Socket
Wl ded and Threaded

AWM C151 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Ot her Liquids

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53/ A 53M (1999; Rev. B) Pipe, Steel, Black and

Hot - Di pped, Zi nc-Coated Wl ded and Seamnl ess
ASTM A 536 (1984; R 1999) Ductile Iron Castings
ASTM A 615/ A 615M (2000) Deforned and Plain Billet-Steel

Bars for Concrete Reinforcenent

ASTM C 443/ C 443M (1998) Joints for Circular Concrete Sewer
and Cul vert Pipe, Using Rubber Gaskets

ASTM C 478/ C 478M (1999; Rev. A) Precast Reinforced Concrete
Manhol e Secti ons

ASTM D 1784 (1999) Rigid Poly(Vinyl Chloride) (PVQ

Conpounds and Chl ori nated Pol y(Vi nyl
Chl ori de) (CPVC) Conpounds
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ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe, Schedul es 40, 80, and 120

ASTM D 2241 (2000) 1980 Poly (Vinyl Chloride) (PVQ
Pl astic Pi pe (SDR-PR)

ASTM D 2464 (1999) Threaded Poly(Vinyl Chloride) (PVCQ
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 40

ASTM D 2467 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pi pe Fittings, Schedule 80

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
AWM C110 (1998) Ductile-lron and Gray-Ilron
Fittings, 3 in. Through 48 in. (75 mm
Through 1200 m), for Water

AWM Cl11 (2000) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM C115 (1999) Fl anged Ductile-Iron Pipe with
Ductile-Iron or Gray-Iron Threaded Fl anges

AWM C500 (1993) Metal -Seated Gate Val ves for Water
and Systens

AWM C509 (1994) Resilient-Seated Gate Val ves for
Wat er and Sewerage Systens

AWM C600 (1999) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

AWM M23 (1980) PVC Pipe - Design and Installation
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA MG 1 (1998) Mdtors and Generators

1.2 DESCRI PTI ON OF WORK

The work includes providing subnersible sewage grinder punp station and

rel ated work. Provide systemconplete and ready for operations. G nder

punp station systemincludi ng equipnent, naterials, installation, and

wor kmanshi p shall be as specified herein.

1.3 SUBM TTALS

Subnmit the following in accordance with Section 01330, "Subnittal
Procedures."

SD- 03 Product Data

Pipe and fittings; GED
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Check val ves; G ED
Gate valves; GED
Subrer si bl e sewage grinder punps; G ED
Punp nmotor; G ED
Fl exi bl e fl anged coupling; GED
SD-10 Operation and Mai ntenance Data
Subrrer si bl e SewageGri nder Punps Data Package 3; G RE
I ncl ude punps, alarms, and nmotors. Include all information on al
equi pnent, al arm panel and controls, punps and punp perfornmance
curves, and station layout in data for subnersible sewage gri nder
punp station.
1.4  DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS
1.4.1 Delivery and Storage
I nspect materials delivered to site for danage. Unload and store with
m ni mum handling. Store materials in enclosures or under protective
covering. Store rubber gaskets not to be installed i medi ately under
cover, out of direct sunlight. Do not store materials directly on the
ground. Keep interior of pipes and fittings free of dirt and debris.
1.4.2 Handl i ng
Handl e pipe, fittings, valves, and other accessories in such manner as to
ensure delivery to the trench in sound, undamaged condition. Avoid injury
to coatings and linings on pipe and fittings; nmake satisfactory repairs if
coatings or linings are damaged. Carry pipe to the trench; do not drag it.

1.5 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG

Provide in accordance with Section 02315a "Excavation, Filling and
Backfilling for Buildings," except as specified herein

PART 2 PRODUCTS

2.1 Pl PE AND FI TTI NGS
Provi de pressure piping, and rel ated accessories for force min piping
outside the sewage wet well and valve vault in accordance with Section
02532a "Force Mains; Sewer".

2.1.1 Ductile-lron Pipe
AWM C151, thickness C ass 52.

2.1.1.1 Fl anged Pi pe
AWM C115, ductile iron.

2.1.1.2 Fittings
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AWM Cl110, flanged. Provide flanged joint fittings within wet well. Use
fittings with pressure rating at |east equivalent to that of the pipe.

2.1.1.3 Joints

AWM C115 for flanged joints. Use bolts, nuts, and gaskets for flanged
connecti ons recomended in the Appendi x to AWM C115. Fl ange for
setscrewed flanges shall be of ductile iron, ASTM A 536, G ade 65-45-12,
conform ng to the applicable requirements of ASME B16.1, C ass 250.
Setscrews for setscrewed flanges shall be 190,000 psi tensile strength,
heat treated, and zinc-coated steel. Gasket for setscrewed flanges shal
conformto the applicable requirenments for nechanical -joint gaskets
specified in AWM Cl111. Use setscrewed gasket designed to provide for
confinement and conpression of gasket when joint to adjoining flange is
made.

2.1.2 PVC Pl astic Pressure Pipe and Associated Fittings
2.1.2.1 Pipe and Fittings Less Than 4 inch Di aneter

Use pipe, couplings and fittings manufactured of materials conformng to
ASTM D 1784, C ass 12454-B

(1) ScrewJoint: Use pipe conform ng to dinensional requirenents of
ASTM D 1785 Schedule 80, with joints neeting requirenents of 150
psi working pressure, 200 psi hydrostatic test pressure, unless
ot herwi se shown or specified. Use threaded pipe fittings
conformng to requirenents of ASTM D 2464, threaded to conformto
the requirenents of ASME B1.20.1 for use with Schedul e 80 pipe and
fittings. Test pipe couplings when used, as required by ASTM D
2464.

(2) Solvent Cenent Joint: Use pipe conformng to dinmensiona
requirenents of ASTM D 1785 or ASTM D 2241 with joints neeting
the requirenents of 150 psi working pressure and 200 ps
hydrostatic test pressure. USe fittings for solvent cenent
jointing conforming to ASTM D 2466 or ASTM D 2467.2.1.3

I nsul ating Joints

Provi de between pipes of dissimlar netals a rubber gasket or other
approved type of insulating joint or dielectric coupling to effectively
prevent netal -to-netal contact between adjacent sections of piping.

2.1.4 Accessori es

Provi de fl anges, connecting pieces, transition glands, transition sl eeves,
and ot her adapters as required.

2.1.5 Fl exi bl e Fl anged Coupling

Provide flexible flanged coupling applicable for sewage. Use flexible
fl anged coupling designed for a working pressure of 350 psi.

2.2 VALVES AND OTHER PI PI NG ACCESSORI ES
2.2.1 Gate Val ves

AWM C500 and AWM C509. Val ves conformng to AWM C500 shall be
out si de- screw and-yoke rising-stemtype wi th double disc gates and fl anged
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ends. Valves conformng to AWM C509 shall be outside-screw and-yoke
rising-stemtype with flanged ends. Provide valves w th handwheel s t hat
open by countercl ockwi se rotation of the valve stem Bolt and construct
stuffing boxes to permt easy renoval of parts for repair. Use valves from
one manuf acturer.

2.2.2 Check Val ves Less Than 4 Inch D ameter

Neoprene ball check valve with integral hydraulic sealing flange, designed
for a hydraulic working pressure of 175 psi.

2.2.3 Identification Tags and Pl ates

Provi de valves with tags or plates nunmbered and stanped for their usage.
Use plates and tags of brass or nonferrous material and nounted or attached
to the val ve.

2.2. 4 Pi pe Support

Use pi pe support schedul e 40 gal vani zed steel piping conformng to ASTM A
53/ A 53M Provide either ANSI B16.3 or ANSI B16.11 gal vani zed t hreaded
fittings.

2.2.5 M scel | aneous Metal s

Use stainless steel bolts, nuts, washers, anchors, and supports for
installation of equipnent.

2.2.6 Qui ck Di sconnect Systemw th Hydraulic Sealing Flange

Use qui ck di sconnect system consisting of a steel base plate for supporting
the punps, a hydraulic sealing flange, punp guide rails and the di scharge
pi pe supports. Use two guide rails of stainless steel. Provide a stainless
steel lifting chain for raising and lowering the punp in the basin. Build
gui des onto punp housing to fit the guide post to assure perfect alignnent
bet ween punp and guide rails.

2.2.7 Wt Well Vent
Gal vani zed ASTM A 53/ A 53M pi pe with insect screening.
2.3  SUBMERSI BLE SEWAGE GRI NDER PUMPS

Provi de submersi bl e sewage punps with grinder units as shown on the

drawi ngs. Provide subnersible, centrifugal sewage punps and grinder units
capable of grinding all materials found in normal donestic sewage,

i ncluding plastics, rubber, sanitary napkins, disposable diapers, and
wooden articles into a finely ground slurry with particle dinensions no
greater than 1/4 inch. Punp capacity and notor characteristics as

i ndi cated on draw ng Sheet WA.04, and as specified. Design punp to operate
in a submerged or partially subnmerged condition. Provide an integra
sliding guide bracket and two gui de bars capabl e of supporting the entire
wei ght of the punping unit.

2.3.1 Casi ng
Provi de hard, close-grained cast iron casing which is free from bl ow hol es,

porosity, hard spots, shrinkage defects, cracks, and other injurious
defects. Design casings to pernit replacenment of wearing parts. Design

SECTI ON 11313N Page 7



Construct Hydrant Fuel System M not AFB, North Dakota

passageways to permt snooth flow of sewage and to be free of sharp turns
and projections.

2.3.2 | mpel | er

Provi de non-clogging type cast-iron, or bronze inpeller. Make inpeller
with snooth surfaces, free flowing with the necessary clearance to permt
objects in the sewage to pass. Fit and key, spline, or thread inpeller on
shaft, and lock in such manner that |lateral novenent will be prevented and
reverse rotation will not cause | oosening.

2.3.3 Shaft and Shaft Seal s

Provi de shaft of stainless steel. Provide mechanical seal of double carbon
and ceram c construction with mating surfaces | apped to a fl atness

tol erance of one light band. Hold rotating ceramcs in mating position
with stationary carbons by a stainless steel spring. O lubricate

beari ngs.

2.3.4 Beari ngs

Provi de heavy duty ball thrust bearing or roller type bearing of adequate
size to withstand inposed |loads. O lubricate bearings.

2.3.5 Punp and Mot or

Use punmp and notor assenbled on a single stainless steel shaft in a heavy
duty cast-iron shell. Use free standing punp support |egs of cast-iron
provi di ng enough clearance for the solids to get into the grinder.

2.4 PUMP MOTOR

Provi de submersi bl e sewage punps in wet well NEMA MG 1, 3500 RPM 460 volt,
3 phase, 60 Hz cycle and for subnersible punps. Motor horsepower shall be
not | ess than punp horsepower at any point on the punp performance curve.
Fit motors with Iifting "eyes" capable of supporting entire weight of punp
and not or.

2.5 PUVP CONTROL SYSTEM

Provide a sealed nmercury float switch control system Automatically
alternate operation fromone punp to the other and start second punp in the
event first punp cannot handle inconing flow. Provide manual "on-off"
switch for each punp. Provide i ndependent adjustable high and | ow water

| evel switches. Provide floats, supports, and alarm Metal parts, if

used, shall be of bronze or equival ent corrosion resistant naterial.

2.5.1 Fl oat Assenbly Description

Use a direct acting float switch consisting of a normally-open nercury
switch enclosed in a float. Use pipe nounted float assenbly. Use fl oat

nol ded of rigid high-density pol yurethane foam col or-coded and coated with
a durabl e, water and corrosion-resistant jacket of clear urethane. Provide
connecting cable and support pole in accordance with nmanufacturers
reconmendations. Provide a cast alum num NEMA Type 4 junction box to
connect float assenbly. Use box with a gasketed cover with tapped fl oat
fitting and conduit entrance pipe threaded opening. Munt floats at fixed
el evations as shown. Use floats designed to tilt and operate their

swi tches causing sequential turn-on turn-off of the punp, when the liquid
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| evel being sensed rises or falls past the float.
2.5.2 Al t er nat or

Provide an alternator control switch to operate in connection with each
float. Use alternator control switch to alternate the operation of the
punps and operate both punps if the water |evel rises above the second high
water |evel. |

2.5.3 Sewage Punp Al arm and Control Pane

Encl ose alarm panel in NEMA |V enclosure and with a flashing red light with
long life bulb in guarded encl osure and 6 inch diameter horn. Horn shal
emt 120 DB at 10 feet. Use al arm designed to activate under the

foll owi ng conditions:

a. Hghliquid level as sensed by float switch

b. Punp Seal Failure

2.5.4 El ectrical Requirenents

Furnish notors with their respective pieces of equipnent. Mtors,
controllers, contactors, and disconnects shall be as specified in Section
16415A "El ectrical Work, Interior."” Furnish internal wiring for conmponents
of packaged equi pnent as an integral part of the equipnment. Provide power
wiring and conduit for field installed equipnent.

2.5.5 El ectric Motor

Use hernetically sealed electric notor. The power cable shall be seal ed
inside the notor end bell. The cable shall be neoprene covered with a
flexible metal cover over it for its full |ength.

2.6 UNDERGROUND EQUI PMENT ENCLOSURE
2.6.1 Access Hatch Cover

Provi de al umi num access hatch cover as indicated. The access hatch shal
include lifting nmechanism automatic hold open arm slamlock w th handl e,
and flush lift handle with red vinyl grip. Use automatic hold open arm
that locks in the 90 degree position. Use cover that is 1/4 inch dianond
plate with 1/4 inch channel frame and conti nuous anchor flange. Use access
hatch cover capable of withstanding a live |load of 300 Ibs./sqg. ft.

Provide stainless steel cylinder lock with two keys per lock. Key all the
| ocks the sane.

2.6.2 Wt el
Provi de fiberglass reinforced polyester resin basin or concrete wet well
with inside diameter of 48 inch. Precast structures may be provided in
lieu of cast-in-place structures.

2.6.2.1 Cast-In-Place Concrete Structures

Provide wet well with a conpressive strength of 3000 psi at 28 days as
specified in Section 03300 "Cast-1n-Place Structural Concrete."
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2.6.2.2 Precast Concrete Structures

ASTM C 478/ C 478M except as specified herein. Provide precast concrete
structures with a conpressive strength of 4000 psi at 28 days and an air
entrai nment of 6 percent, plus, or mnus 2 percent and a mini num wal

thi ckness of 5 inches. ASTM A 615/ A 615Mreinforcing bars. ASTM C 443/C
443M or AASHTO M 198, Type B gaskets for joint connections. Use nonolithic
base and first riser.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Provi de punp station in accordance with draw ngs and requirenents of the
respective equi pment manufacturers. Danpen and isol ate equi pment vibration.

3.1.1 Installation of Ductile-Iron Pressure Lines

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
par agraph entitled, "General Requirenents for Installation of Pipelines" of
Section 02531a "Sanitary Sewers," and with the requirenents of AWM C600
for pipe installation, joint assenbly, and valve-and-fitting installation.

a. Mke flanged joint with gaskets, bolts, and nuts specified for
this type joint. Mke flanged joints up tight, taking care to
avoi d undue strain on flanges, fittings, and ot her accessories.
Align bolt holes for each flanged joint. Use size bolts for the
bolt hol es; use of undersized bolts to make up for msalignnent of
bolt holes or for any other purpose will not not be pernmitted. Do
not allow adjoining flange faces to be out of parallel to such
degree that the flanged joint cannot be nmade watertight wthout
overstraining the flange.

3.1.2 Installation of PVC Plastic Pressure Pipe and Fittings

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
par agraph entitled "General Requirenents for Installation of Pipelines" of
this section and with the recommendati ons for pipe joint assenbly and
appurtenance installation in AWM M3, Chapter 7, "Installation.”

a. Pipe Less than 4 Inch D aneter:

(1) Make threaded joints by wapping the male threads with joint

tape or by applying an approved thread |ubricant, than threading

the joining nmenbers together. Tighten joints with strap wenches
that will not damage the pipe and fittings. Do not tighten joint
nore than 2 threads past hand-tight.

(2) Solvent-weld joints shall conply with the manufacturer's
i nstructions.

3.1.3 Val ves

Installation of Valves: Install gate valves confornmng to AWM C500 in
accordance with AWM C600 for valve-and-fitting installation and with the
recomrendati ons of the Appendix ("lnstallation, Operation, and M ntenance
of Gate Valves") to AWM C500. Install gate valves conformng to AWM C509
in accordance with AWM C600 for valve-and-fitting installation and with
the recomendations of the Appendix ("lInstallation, Operation, and
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Mai nt enance of Gate Valves") to AWM C509. Install check valves in
accordance with the applicable requirenents of AWM C600 for

val ve-and-fitting installation. Mke and assenble joints to gate val ves
and check val ves as specified for making and assenbling the sane type
joints between pipe and fittings.

3.1.4 Equi prent I nstall ation

Install equipnent in accordance with these specifications and the
manufacturer's installation instructions. Gout equiprment nmounted on
concrete foundations before installing piping. Install piping to avoid

i mposi ng stress on any equi pnent. Match flanges accurately before securing
bol t s.

3.2 FI ELD TESTS AND | NSPECTI ONS

Performall field tests, and provide all |abor, equipnment, and incidentals
required for testing, except that water and el ectric power needed for field
tests will be furnished as set forth in Division 01. Produce evidence,
when required, that any item of work has been constructed in accordance
with contract requirenents. Allow concrete to cure a mninumof 5 days
before testing any section of piping where concrete thrust bl ocks have been
provi ded.

3.2.1 Testing Procedure

Test piping in accordance with the Section 02532a "Force Mi ns; Sewer".
Test in operation all equipnent to denonstrate conpliance with the contract
requirenents.

3.2.2 Sewage Ginder Punp Station

Test pumps and controls, in operation, under design conditions to insure
proper operation of all equipnent. Provide all appliances, materials,

wat er, and equi pnent for testing, and bear all expenses in connection with
the testing. Conduct testing after all equipnent is properly installed,

el ectrical services and piping are installed, liquidis flowing, and the
punp station is ready for operation. Correct all defects discovered to the
satisfaction of the Contracting Officer, and all tests repeated, at the
expense of the Contractor, until the equiprment is in proper working order.

-- End of Section --
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SECTI ON 13100A

LI GHTNI NG PROTECTI ON SYSTEM
09/ 98

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI C135. 30 (1988) Zinc-Coated Ferrous Ground Rods for
Over head or Underground Line Construction

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2002) National Electrical Code

NFPA 780 (1997) Installation of Lightning
Protection Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 96 (1994; Rev thru Dec 1996) Lightning
Prot ecti on Conponents

UL 96A (1994) Installation Requirenents for
Li ghtni ng Protecti on Systens

UL 467 (1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent

UL Elec Const Dir (1997) Electrical Construction Materials
Directory

.2 GENERAL REQUI REMENTS

2.1 Verification of D nensions

The Contractor shall becone fanmiliar with all details of the work, verify
all dinensions in the field, and shall advise the Contracting Oficer of

any di screpancy before perfornmng the work. No departures shall be made

wi t hout the prior approval of the Contracting Oficer.

. 2.2 Syst em Requi renent s

The system furni shed under this specification shall consist of the standard
products of a manufacturer regularly engaged in the production of |ightning
protection systens and shall be the manufacturer's |atest UL approved
design. The lightning protection systemshall conformto NFPA 70 and NFPA
780, UL 96 and UL 96A, except where requirenents in excess thereof are
speci fied herein.
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1.

3 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Drawi ngs; G ED

Detail draw ngs consisting of a conplete list of material,
i ncl udi ng manufacturer's descriptive and technical literature,
catalog cuts, drawings, and installation instructions. Detail
drawi ngs shall denonstrate that the system has been coordi nated
and will function as a unit. Draw ngs shall show proposed | ayout
and nounting and relationship to other parts of the work.

SD-07 Certificates
Materials; GRE

Where nmaterial or equipnment is specified to conply with
requi renents of UL, proof of such conpliance. The |abel of or
listing in UL Elec Const Dir will be acceptable evidence. In lieu
of the label or listing, a witten certificate from an approved
nati onally recogni zed testing organi zati on equi pped to perform
such services, stating that the itens have been tested and conform
to the requirenents and testing nethods of Underwriters
Laboratories nmay be submitted. A letter of findings shall be
submitted certifying UL inspection of lightning protection systens
provided on the following facilities: Punphouse.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 General Requirenents

No conbi nati on of nmaterials shall be used that forman electrolytic couple
of such nature that corrosion is accelerated in the presence of noisture
unl ess noisture is permanently excluded fromthe junction of such netals.
Wher e unusual conditions exist which would cause corrosion of conductors,
conductors with protective coatings or oversize conductors shall be used.
Where a nechani cal hazard is involved, the conductor size shall be
increased to conpensate for the hazard or the conductors shall be protected
by covering themw th nolding or tubing made of wood or nonnagnetic
material. Wen nmetallic conduit or tubing is used, the conductor shall be
electrically connected at the upper and | ower ends.

1.2 Mai n and Secondary Conductors

Conductors shall be in accordance with NFPA 780 and UL 96 for Cass |,
Class Il, or Class Il nodified materials as applicable.

2.1.2.1 Copper
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Copper conductors used on nonnetallic stacks shall weigh not |ess than 375
pounds per thousand feet, and the size of any wire in the cable shall be
not less than No. 15 AWG  The thickness of any web or ribbon used on
stacks shall be not less than No. 12 AWG  Counterpoi se shall be copper
conductors not smaller than No. 1/0 AWG

2.1.2.2 Al um num

Al um num shall not contact the earth nor shall it be used in any other
manner that will contribute to rapid deterioration of the netal.
Appropriate precautions shall be observed at connections with dissimlar
netals. Al um num conductors for bonding and i nterconnecting netallic
bodies to the main cable shall be at |east equivalent to strength and
cross-sectional area of a No. 4 AWG al uminumwi re. Wen perforated strips
are provided, strips that are nuch wider than solid strips shall be. A
strip width that is at least twice that of the dianeter of the perforations
shal |l be used. Alum numstrip for connecting exposed water pipes shall be
not less than No. 12 AWG in thickness and at |east 1-1/2 inches wi de.

2.1.3 Air Term nals

Terminals shall be in accordance with UL 96 and NFPA 780. The tip of air
term nals on buildings used for manufacturing, processing, handling, or
storing expl osives, amunition, or explosive ingredients shall be a m ninmm
of 2 feet above the ridge parapet, ventilator or perineter. On open or
hooded vents emitting expl osive dusts or vapors under natural or forced
draft, air termnals shall be a mnimumof 5 feet above the opening. On
open stacks emtting explosive dusts, gases, or vapor under forced draft,
air termnals shall extend a mnimum of 15 feet above vent opening. Air
termnals nore than 24 inches in length shall be supported by a suitable
brace, with guides not |ess than one-half the height of the term nal

2.1.4 G ound Rods

Rods nade of copper-clad steel shall conformto UL 467 and gal vani zed
ferrous rods shall conformto ANSI C135.30. G ound rods shall be not |ess
than 3/4 inch in dianmeter and 10 feet in length. G ound rods of
copper-cl ad steel, stainless steel, galvanized ferrous, and solid copper
shal |l not be m xed on the job.

2.1.5 Connectors

Cl anp-type connectors for splicing conductors shall conformto UL 96, class
as applicable, and, Cass 2, style and size as required for the
installation. C anmp-type connectors shall only be used for the connection
of the roof conductor to the air termnal and to the guttering. Al other
connecti ons, bonds, and splices shall be done by exotherm c welds or by
hi gh conpression fittings. The exotherm c welds and hi gh conpression
fittings shall be listed for the purpose. The high conpression fittings
shall be the type which require a hydraulically operated mechanismto apply
a m ni mum of 10, 000 psi .

2.1.6 Li ghtni ng Protecti on Conponents
Li ghtni ng protection conmponents, such as bonding plates, air termna
supports, chimey bands, clips, and fasteners shall conformto UL 96,

cl asses as applicable.

PART 3 EXECUTI ON
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3.

3.

1 | NTEGRAL SYSTEM
1.1 General Requirenents

The lightning protection systemshall consist of air ternminals, roof
conductors, down conductors, ground connections, and grounds, electrically
interconnected to formthe shortest distance to ground. All conductors on
the structures shall be exposed except where conductors are in protective
sl eeves exposed on the outside walls. Secondary conductors shal

i nterconnect with grounded netallic parts within the building.

I nt erconnections nmade within side-flash distances shall be at or above the
| evel of the grounded netallic parts.

.1.1.1 Air Term nals

Air termnal design and support shall be in accordance with NFPA 780.
Terminals shall be rigidly connected to, and nade el ectrically continuous
wi th, roof conductors by nmeans of pressure connectors or crinped joints of
T-shaped nal | eabl e netal and connected to the air term nal by a dowel or
threaded fitting. Air termnals at the ends of the structure shall be set
not nore than 2 feet fromthe ends of the ridge or edges and corners of
roofs. Spacing of air ternminals 2 feet in height on ridges, parapets, and
around the perineter of buildings with flat roofs shall not exceed 25 feet.

In specific instances where it is necessary to exceed this spacing, the
specified height of air termnals shall be increased not |ess than 2 inches
for each foot of increase over 25 feet. On large, flat or gently sloping
roofs, as defined in NFPA 780, air termnals shall be placed at points of
the intersection of imaginary lines dividing the surface into rectangles
havi ng sides not exceeding 50 feet in length. Air termnals shall be
secured agai nst overturning either by attachment to the object to be
protected or by nmeans of a substantial tripod or other braces permanently
and rigidly attached to the building or structure. Metal projections and
netal parts of buildings, snokestacks, and other netal objects that do not
contain hazardous nmaterials and that may be struck but not appreciably
damaged by |ightning, need not be provided with air terminals. However,
these metal objects shall be bonded to the |ightning conductor through a
metal conductor of the same unit weight per length as the main conductor.
Where netal ventilators are installed, air termnals shall be nmounted
thereon, where practicable. Any air termnal erected by necessity adjacent
to a netal ventilator shall be bonded to the ventilator near the top and
bottom Were netal ventilators are installed with air term nals nounted
thereon, the air terminal shall not be nore than 24 inches away fromthe
farther edge or corner. |If the air terminal is farther than this distance,
an additional air termnal shall be added in order to neet this
requirenment. Were netal ventilators are installed with air termnals
nount ed adj acent, the air termnal shall not be nore than 24 inches away
fromthe farther edge or corner. |If the air terminal is farther than this
di stance, an additional air term nal shall be added in order to nmeet this
requirenent.

.1.1.2 Roof Conductors

Roof conductors shall be connected directly to the roof or ridge roll

Sharp bends or turns in conductors shall be avoided. Necessary turns shal
have a radius of not less than 8 inches. Conductors shall preserve a
downward or horizontal course and shall be rigidly fastened every 3 feet

al ong the roof and down the building to ground. Metal ventilators shall be
rigidly connected to the roof conductor at three places. Al connections
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shall be electrically continuous. Roof conductors shall be coursed al ong
the contours of flat roofs, ridges, parapets, and edges; and where
necessary, over flat surfaces, in such a way as to join each air term na
to all the rest. Roof conductors surrounding tank tops, decks, flat
surfaces, and flat roofs shall be connected to forma closed | oop.

3.1.1.3 Down Conductors

Down conductors shall be electrically continuous fromair termnals and
roof conductors to grounding el ectrodes. Down conductors shall be coursed
over extrenme outer portions of the building, such as corners, wth

consi deration given to the |ocation of ground connections and air
termnals. Each building or structure shall have not |less than two down
conductors located as widely separated as practicable, at diagonally
opposite corners. On rectangular structures having gable, hip, or ganbre
roofs nore than 110 feet long, there shall be at |east one additional down
conductor for each additional 50 feet of length or fraction thereof. On
rectangul ar structures having French, flat, or sawtooth roofs exceedi ng 250
feet in perimeter, there shall be at |east one additional down conductor
for each 100 feet of perimeter or fraction thereof. On irregularly shaped
structures, the total nunmber of down conductors shall be sufficient to make
the average di stance between them al ong the perinmeter not greater than 100
feet. On structures exceeding 50 feet in height, there shall be at |east
one additional down conductor for each additional 60 feet of height or
fraction thereof, except that this application shall not cause down
conductors to be placed about the perinmeter of the structure at intervals
of less than 50 feet. Additional down conductors shall be installed when
necessary to avoid "dead ends" or branch conductors ending at air
termnals, except where the air termnal is on a roof below the main
protected | evel and the "dead end" or branch conductor is |less than 16 feet
in length and mai ntains a horizontal or downward coursing. Down conductors
shal |l be equally and symretrically spaced about the perineter of the
structure. Down conductors shall be protected by placing in pvc conduit
for a mnimumdi stance of above finished grade |evel.

3.1.1. 4 I nterconnection of Metallic Parts

Met al doors, wi ndows, and gutters shall be connected directly to the
grounds or down conductors using not smaller than No. 6 copper conductor,
or equivalent. Conductors placed where there is probability of unusua
wear, nechanical injury, or corrosion shall be of greater electrica
capacity than would nornmally be used, or shall be protected. The ground
connection to netal doors and wi ndows shall be by neans of mechanical ties
under pressure, or equival ent.

3.1.1.5 Ground Connecti ons

Ground connections conprising continuations of down conductors fromthe
structure to the grounding el ectrode shall securely connect the down
conductor and ground in a manner to ensure electrical continuity between
the two. All connections shall be of the clanp type. There shall be a
ground connection for each down conductor. Metal water pipes and other

| arge underground netallic objects shall be bonded together with al
groundi ng nedi uns. Ground connections shall be protected from nechanica
injury. In making ground connections, advantage shall be taken of all
permanent|y noi st pl aces where practicable, although such places shall be
avoided if the area is wet with waste water that contains chem ca

subst ances, especially those corrosive to netal.
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3.1.1.6 Groundi ng El ectrodes

A groundi ng el ectrode shall be provided for each down conductor |ocated as
shown. A driven ground shall extend into the earth for a distance of not
less than 10 feet. G ound rods shall be set not less than 3 feet, nor nore
than 8 feet, fromthe structures foundation. The conplete installation
shall have a total resistance to ground of not nore than 25 ohns if a
counterpoise is not used. G ound rods shall be tested individually prior
to connection to the systemand the systemas a whol e shall be tested not

| ess than 48 hours after rainfall. Wen the resistance of the conplete
installation exceeds the specified value or two ground rods individually
exceed 25 ohns, the Contracting Oficer shall be notified imediately. A
count er poi se, where required, shall be of No. 1/0 copper cable or

equi val ent material having suitable resistance to corrosion and shall be

[ aid around the perinmeter of the structure in a trench not |less than 2 feet
deep at a distance not less than 3 feet nor nore than 8 feet fromthe
nearest point of the structure. All connections between ground connectors
and grounds or counterpoi se, and between counterpoi se and grounds shall be
electrically continuous..

3.1.2 Met al Roofs

Wood- Frane, Wall-Bearing Masonry or Tile Structure with Metallic Roof and
Nonmetal lic Exterior Walls, or Reinforced Concrete Building with Metallic
Roof: Metal roofs which are in the formof sections insulated from each
other shall be made electrically continuous by bonding. Air termnals
shal | be connected to, and nade electrically continuous with, the neta

roof as well as the roof conductors and down conductors. Ridge cables and
roof conductors shall be bonded to the roof at the upper and | ower edges of
the roof and at intervals not to exceed 100 feet. The down conductors
shal | be bonded to roof conductors and to the | ower edge of the nmetal roof.
Where the netal of the roof is in small sections, the air termnals and
down conductors shall have connections nade to at |east four of the
sections. Al connections shall have electrical continuity and have a
surface contact of at |east 3 square inches.

3.1.3 Tanks
3.1.3.1 Met al Tanks

The netal shall be nade electrically continuous. Electrical continuity may
be provided by bolting, riveting, or welding netal. Air termnals and down
conductors are not requiredon bolted, riveted, or welded 3/16-inch m nimm
steel plate tanks. G ound connections and groundi ng el ectrodes shall be as
required on the draw ngs.

3.2 | NTERCONNECTI ON OF METAL BODI ES

Met al bodi es of conductance shall be protected if not within the zone of
protection of an air terminal. Metal bodies of conductance having an area
of 400 square inches or greater or a volume of 1000 cubic inches or greater
shal |l be bonded to the lightning protection systemusing nmain size
conductors and a bonding plate having a surface contact area of not |ess
than 3 square inches. Provisions shall be made to guard agai nst the
corrosive effect of bonding dissinmlar netals. Metal bodies of inductance
shal | be bonded at their closest point to the lightning protection system
usi ng secondary bondi ng conductors and fittings. A netal body that exceeds
5 feet in any dinension, that is situated wholly within a building, and
that does not at any point cone within 6 feet of a |ightning conductor or
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nmetal connected thereto shall be independently grounded.
3.3 FENCES

Except as indicated below, netal fences that are electrically continuous
with nmetal posts extending at |least 2 feet into the ground require no
addi ti onal grounding. Oher fences shall be grounded on each side of every
gate. Fences shall be grounded by neans of ground rods every 1000 to 1500
feet of length when fences are located in isolated places, and every 500 to
750 feet when in proximty ( 100 feet or |less) to public roads, highways,
and bui | di ngs. The connection to ground shall be nmade fromthe post
where it is of metal and is electrically continuous with the fencing. Al
netal fences shall be grounded at or near points crossed by overhead |lines
in excess of 600 volts and at distances not exceeding 150 feet on each side
of line crossings.

3.4 | NSPECTI ON
The lightning protection systemw |l be inspected by the Contracting
Oficer to determ ne conformance with the requirenents of this
specification. No part of the systemshall be conceal ed until so
aut horized by the Contracting O ficer.

-- End of Section --
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SECTI ON 13110A
CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANCDE)
11/98
PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM B 418 (1995a) Cast and Wought Gal vanic Zinc
Anodes
ASTM B 843 (1993; R 1998) Magnesi um Al |l oy Anodes for

Cat hodi ¢ Protection

ASTM D 1248 (1998) Pol yet hyl ene Pl astics Ml ding and
Extrusion Materials

CODE OF FEDERAL REGULATI ONS ( CFR)
40 CFR 280 Techni cal Standards and Corrective Action

Requi rements for Oaners and Operators of
Under ground St orage Tanks (UST)

NACE | NTERNATI ONAL ( NACE)

NACE RP0169 (1996) Control of External Corrosion on
Under ground or Subnerged Metallic Piping
Syst ens

NACE RPO177 (1995) Mtigation of Alternating Current

and Lightning Effects on Metallic
Structures and Corrosion Control Systens

NACE RP0188 (1999) Discontinuity (Holiday) Testing of
Protective Coatings

NACE RP0190 (1995) External Protective Coatings for
Joints, Fittings, and Valves on Metallic
Under ground or Subnerged Pipelines and
Pi pi ng Systens

NACE RP0285 (1995) Corrosion Control of Underground
St orage Tank Systens by Cat hodic Protection

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
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NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC 40 and
EPC- 80)

NEMA VC 5 (1992; Rev 2, 1996)

Ther nopl astic-Insulated Wre and Cabl e for
the Transmni ssion and Distribution of
El ectri cal Energy

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)

uL 6 (1997) Rigid Metal Conduit

UL 510 (1994; Rev thru Apr 1998) Pol yvi nyl
Chl ori de, Polyethyl ene, and Rubber
I nsul ati ng Tape

UL 514A (1996; Rev Dec 1999) Metallic CQutlet Boxes
1.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Drawi ngs; G ED

Si x copies of detail draw ngs consisting of a conplete list of
equi pnment and material including nanufacturer's descriptive and
technical literature, catalog cuts, results of system design
calculations including soil-resistivity, installation instructions
and certified test data stating the maxi mumrecomended anode
current output density and the rate of gaseous production if any
at that current density. Detail draw ngs shall contain conplete
Wi ring and schematic di agrans and any other details required to
denonstrate that the system has been coordi nated and will function
properly as a unit.

Contractor's Modifications; GED

Si x copies of detail draw ngs show ng proposed changes in

| ocation, scope of performance indicating any variations from
additions to, or clarifications of contract draw ngs. The

drawi ngs shall show proposed changes in anode arrangenent, anode
si ze and nunmber, anode materials and |ayout details, conduit size,
wire size, nounting details, wiring diagram nethod for
electrically-isolating each pipe, and any other pertinent
infornmation to proper installation and performance of the system

SD- 03 Product Data

Equi pnent; G ED
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Wthin 30 days after receipt of notice to proceed, an item zed
list of equi pnment and materials including item nunber, quantity,
and manufacturer of each item The list shall be acconpanied by a
description of procedures for each type of testing and
adjustnents, including testing of coating for thickness and
holi days. Installation of materials and equi pnent shall not
commence until this subnmittal is approved.

Spare Parts;

Spare parts data for each different itemof material and
equi pnment specified, after approval of detail draw ngs and not
later than six (6) nonths prior to the date of beneficial
occupancy. The data shall include a conplete list of parts,
special tools, and supplies, with current unit prices and source
of supply. One (1) spare anode of each type shall be furnished.

SD- 06 Test Reports
Tests and Measurenents; G ED

Test reports in booklet formtabulating all field tests and
measur enents perforned, upon conpletion and testing of the
installed systemand including close interval potential survey,
casing and interference tests, final systemtest verifying
protection, insulated joint and bond tests, and holiday coating
test. Acertified test report showi ng that the connecting nethod
has passed a 120-day | aboratory test without failure at the place
of connection, wherein the anode is subjected to nmaxi mum
recomended current output while imrersed in a three percent
sodi um chl ori de sol ution

Contractor's Modifications; GED

Fi nal report regarding Contractor's nodifications. The report
shal | include pipe-to-soil neasurenents throughout the affected
area, indicating that the nodifications inproved the overal
conditions, and current nmeasurenments for anodes. The follow ng
special materials and information are required: taping materials
and conductors; coating material; system design cal cul ations for
anode nunber, life, and paranmeters to achi eve protective
potential; backfill shield material and installation details
showi ng wat er proofing; bondi ng and waterproofing details;

i nsul ated resistance wire; exotherm c weld equi pmrent and materi al

SD- 07 Certificates
Cat hodic Protection System G ED
Proof that the materials and equi pnent furnished under this
section conformto the specified requirenents contained in the
ref erenced standards or publications. The label or listing by the
specified agency will be acceptable evidence of such conpliance.
Services of "Corrosion Expert"; GED

Evi dence of qualifications of the "corrosion expert."

a. The "corrosion expert's" nane and qualifications shal
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be certified in witing to the Contracting Officer prior to the
start of construction.

b. Certification shall be submtted giving the nane of the
firm the nunber of years of experience, and a list of not |ess
than five (5) of the firms installations three (3) or nore years
old that have been tested and found satisfactory.

SD-10 Operation and Mai ntenance Data

Cat hodic Protection System G ED

Before final acceptance of the cathodic protection system six
copi es of operating nmanuals outlining the step-by-step procedures
required for system startup, operation, adjustnent of current
flow, and shutdown. The nmanuals shall include the manufacturer's
nane, nodel nunber, service nmanual, parts list, and brief
description of all equiprment and their basic operating features.
Si x copi es of naintenance nanual, listing routine naintenance
procedures, recomrendation for naintenance testing, possible
br eakdowns and repairs, and troubl eshooting guides. The manual s
shal | include single-line diagrans for the systemas installed,
instructions in nmaki ng pi pe-to-reference cell and
tank-to-reference cell potential neasurenents and frequency of
nonitoring; instructions for dielectric connections, interference
and sacrificial anode bonds; instructions shall include
precautions to ensure safe conditions during repair of pipe or
other netallic systens. The instructions shall be neatly bound
bet ween pernmanent covers and titled "Qperating and Mii ntenance
Instructions."” These instructions shall be submitted for the
Contracting Oficer's approval. The instructions shall include
the foll ow ng:

a. As-built drawings, to scale of the entire system
showi ng the locations of the piping, location of all anodes and
test stations, locations of all insulating joints, and

structure-to-reference cell potentials as neasured during the
tests required by Paragraph: TESTS AND MEASUREMENTS, of this
section.

b. Recommendati ons for nmi ntenance testing, including
instructions in making pi pe-to-reference cell potenti al
neasur enents and frequency of testing.

C. Al'l mai ntenance and operating instructions and
nanepl ate data shall be in English

d. Instructions shall include precautions to insure safe
condi tions during repair of pipe system

Trai ni ng Cour se

The proposed Trai ning Course Curriculum (including topics and
dates of discussion) indicating that all of the itens contained in
t he operating and mai ntenance instructions, as well as
denmonstrati ons of routine maintenance operations, including
testing procedures included in the maintenance instructions, are
to be covered.
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1

3 GENERAL REQUI REMENTS

The Contractor shall furnish and install a conplete, operating, sacrificial
anode cat hodic protection systemin conplete conpliance with NFPA 70, with
all applicable Federal, State, and | ocal regulations and with mnini num
requirenents of this contract. |In addition to the mninumrequirenments of
t hese specifications, construction and installation of underground fue
storage tanks and associ ated cathodic protection systemshall be in
compliance with 40 CFR 280. The services required include planning,
installation, adjusting and testing of a cathodic protection system using
sacrificial anodes for cathodic protection of the Water, waste oil, fire
protection, and sewar, except unpressurized cast iron soil pipe, lines,
their connectors and lines under the slab or floor foundation. The
cathodi c protection systemshall include anodes, cables, connectors,
corrosion protection test stations, and any other equiprment required for a
conpl ete operating system providing the NACE criteria of protection as
specified. Insulators are required whenever needed to insul ate the pipes
fromany other structure. Any pipe crossing the hydrant fuel pipe (jet
fuel) pipe shall have a test station to check for interference.

. 3.1 Services of "Corrosion Expert"

The Contractor shall obtain the services of a "corrosion expert" to
supervi se, inspect, and test the installation and perfornmance of the
cathodic protection system "Corrosion expert" refers to a person, who by
t horough know edge of the physical sciences and the principles of

engi neeri ng and mat hemati cs, acquired by professional education and rel ated
practical experience, is qualified to engage in the practice of corrosion
control of buried or subnerged netallic surfaces. Such a person nust be
accredited or certified by the National Association of Corrosion Engi neers
(NACE) as a NACE Accredited Corrosion Specialist or a NACE certified

Cat hodic Protection (CP) Specialist or be a registered professiona

engi neer who has certification or licensing that includes education and
experience in corrosion control of buried or subnerged netallic piping and
tank systems, if such certification or licensing includes 5 years
experience in corrosion control on underground netallic surfaces of the
type under this contract. The "corrosion expert" shall make at l|east 3
visits to the project site. The first of these visits shall include
obtaining soil resistivity data, acknow edging the type of pipeline
coatings to be used and reporting to the Contractor the type of cathodic
protection required. Once the subnmittals are approved and the materials
delivered, the "corrosion expert" shall revisit the site the ensure the
Contractor understands installation practices and |aying out the
components. The third visit shall involve testing the installed cathodic
protection systens and training applicable personnel on proper maintenance
techni ques. The "corrosion expert" shall supervise installation and
testing of all cathodic protection.

.3.2 Contractor's Modifications

The specified systemis based on a conplete systemw th nagnesi um
sacrificial anodes. The Contractor may nodify the cathodic protection
system after review of the project, site verification, and analysis, if the
proposed nodifications include the anodes specified and will provide better
overal |l system performance. The nodifications shall be fully described,
shal | be approved by the Contracting Officer's representative, and shal

neet the following criteria. The proposed system shall achieve a m ni num
pi pe-to-soil "instant off" potential of minus 850 mllivolts with reference
to a saturated copper-copper sulfate reference cell on the underground
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conmponents of the piping or other nmetallic surface. The Contractor shal
take resistivity measurenents of the soil in the vicinity of the pipes and
ground bed sites. Based upon the nmeasurements taken, the current and

vol tage shall be required to produce a mninmum of mnus 850 mllivolts
"instant off" potential between the structure being tested and the
reference cell. This potential shall be obtained over 95 percent of the
netallic area. The anode system shall be designed for a life of
twenty-five (25) years of continuous operation.

1.3.3 | sol ators

Isolators are required to insulate the indicated pipes fromany ot her
structure. Hydrant fuel piping shall have isolators installed where
i ndi cated and shall have a surge protection device per the nechanica
speci fications.

1.3. 4 Anode and Bond Wres

These anodes shall be in addition to anodes for the pipe under concrete

sl ab and casing requirements. For each cathodic system the netallic
components and structures to be protected shall be made electrically
continuous. This shall be acconplished by installing bond wires between
the various structures. Bonding of existing buried structures nmay al so be
required to preclude detrinental stray current effects and safety hazards.
Provi sions shall be included to return stray current to its source without
damagi ng structures intercepting the stray current. The electrica

i solation of underground facilities in accordance with acceptable industry
practice shall be included under this section. All tests shall be

wi tnessed by the Contracting Oficer. Pipelines shall be protected with at
the |l east the foll owing nunber of 17 pounds unpackaged wei ght of magnesi um
anodes:

Pi pe Line Size One anode per lineal feet of pipe
2" or snaller 315 ft
3" 215 ft
4" 165 ft
5" and 6" 115 ft

1.3.5 Sunmary of Services Required

The scope of services shall include, but shall not be linmted to, the
fol | owi ng:

b. Cat hodi c Protection Systens.

c. System testing.
d. Casing corrosion control.
e. Interference testing.

f. Trai ni ng.
g. Operating and nai nt enance nanual .
h. I nsul ator testing and bondi ng testing.

i Coating and holiday testing shall be submtted within 45 days of
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notice to proceed.

.3.6 Nonmet al i c Pipe System

In the event pipe other than netallic pipe is approved and used in |lieu of
netallic pipe, all netallic conmponents of this pipe systemshall be
protected with cathodic protection. Detailed drawi ngs of cathodic
protection for each conponent shall be submitted to the Contracting O ficer
for approval within 45 days after date of receipt of notice to proceed, and
bef ore comencenent of any work.

.3.6.1 Coati ngs

Coatings for metallic conmponents shall be as required for nmetallic
fittings. Protective covering (coating and taping) shall be conpleted and
tested on each netallic conponent (such as valves, hydrants and fillings).
This covering shall be as required for underground netallic pipe. Each
test shall be witnessed by the Contracting Oficer. Coatings shall be

sel ected, applied, and inspected in accordance with NACE RP0190 and as
specified in these specifications. The use of nonmetallic pipe does not
change ot her requirenments of the specifications. Any deviations due to the
use of nonnetallic pipe shall be submtted for approval.

.3.6.2 Tracer Wre

VWhen a nonnetallic pipe line is used to extend or add to an existing
metallic line, an insulated No. 8 AWG copper wire shall be thermt-wel ded
to the existing netallic line and run the |l ength of the new nonnetallic
line. This wire shall be used as a |locator tracer wire and to maintain
continuity to any future extensions of the pipe |ine.

. 3.7 Tests of Conponents

A mninmmof two (2) tests shall be made at each netallic conponent in the
pi ping system One (1) neasurenent shall be nmade directly over the anodes
and the other two (2) tests shall be over the outer edge of the conponent,
but at the farthest point fromthe anodes. Structure and pipes shall be
shown with the cathodic protection equipnent. Al conponents of the
cathodi c protection systemshall be shown on draw ngs, show ng their
relationship to the protected structure or conponent. A narrative shal
descri be how the cathodic protection systemw Il work and provide testing
at each conponent. Conponents requiring cathodic protection shall include
but not be linited to the follow ng:

a. Pi pes under the floor slab or foundations.

b. Pl V.

C. Shut of f val ves.

d. Metal | i c pi pe extended from aboveground | ocati ons.
e. Each connector or change-of-direction device.

f. Any netallic pipe conmponent or section.

3.8 Dr awi ngs
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Det ai | ed drawi ngs shall be provided showi ng | ocation of anodes, insul ated
fittings, test stations, permanent reference cells, and bonding.

1.3.9 El ectrical Potential Measurenents

Al potential tests shall be nade at a mininmumof 10 foot intervals

wi tnessed by the Contracting Oficer. Submittals shall identify test

| ocations on separate drawi ng, showing all metal to be protected and al
cathodi c protection equi pnent. Test points equi pment and protected neta
shal |l be easily distinguished and identified.

1.3.10 Achi evenment of Criteria for Protection

Al'l conductors, unless otherw se shown, shall be routed to or through the
test stations. Each system provided shall achi eve a ni ni mum pi pe-t o- soi
"instant off" potential of minus 850 mllivolt potentials with reference to
a saturated copper-copper-sulfate reference cell on all underground
conponents of the piping. Based upon the measurenents taken, the current
and vol tage of the anodes should be adjusted as required to produce a

m ni mum of mnus 850 millivolts "instant off" potential between the
structure being tested and the reference cell. This potential should be
obt ai ned over 95 percent of the netallic area. This nust be achieved

wi thout the "instant off" potential exceeding 1150 millivolts. Testing
will be witnessed by the Contracting Oficer. Additional anodes shall be
provided by the Contractor if required to achieve the mnus 850 mllivolts
"instant off". Although acceptance criteria of the cathodic protection
systens are defined in NACE RP0169, for this project the "instant off"
potential of mnus 850 millivolts is the only acceptable criteria.

1.3.11 Metal Ii ¢ Conmponents and Typical s

a. Metal lic components: As a mininum each netallic conponent
shal |l be protected with magnesi um anodes. As a mininum the magnesi um anode
unpackaged wei ght shall be 17 pounds unless indicated otherw se. The
magnesi um anode shall be routed through a test station.

b. Fire Hydrants: Fire hydrant pipe conponents shall have a
m ni mum of two anode. These magnesi um anodes shall have an unpackaged
wei ght of 17 pounds.

c. Pi pe Under Concrete Slab: Pipe under concrete slab shall have a
m ni mum of 2 nagnesi um anodes. These magnesi um anodes shall have an
unpackaged wei ght of 17 pounds. Pipe under concrete slab shall have 1
per manent reference el ectrodes | ocated under the slab. One (1) pernanent
reference el ectrode shall be |ocated where the pipe enters the concrete
slab. Al conductors shall be routed to a test station.

d. Val ves: Each valve shall be protected with 21 nagnesi um anodes.
The magnesi um anode shall have an unpackaged wei ght of 9 pounds.

e. Metal l'i c Pipe Conponent or Section: Each section of metallic
pi pe shall be protected with 2 nmagnesi um anodes. The nmagnesi um anodes
shal | have an unpackaged wei ght of 9 pounds.

f. Connectors or Change-of-Direction Devices: Each
change-of -direction device shall be protected with 2 magnesi um anodes. The
magnesi um anode shall have an unpackaged wei ght of 9 pounds.

1.3.12 Metal I i ¢ Conponent Coati ng
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Coatings for metallic conponents shall be as required for netallic fittings
as indicated. This will include fire hydrants, T s, el bows, valves, etc.
Coatings shall be selected, applied, and inspected in accordance with NACE
RP0190 and as specified in these specifications.

PART 2 PRODUCTS
2.1 MAGNESI UM ANCDES

A mni mum of 6 anodes shall be installed on the product recovery Tank
system See Paragraph METALLI C COVPONENTS AND TYPI CALS for additional
anodes under sl ab.

2.1.1 Anode Conposition

Anodes shal |l be of high-potential nagnesium alloy, nmade of primary

nmagnesi um obt ai ned from sea water or brine, and not nade from scrap netal.
Magnesi um anodes shall conformto ASTM B 843 and to the followi ng anal ysis
(in percents) otherw se indicated:

Al um num max. 0.010

Manganese, nmax. 0.50 to 1.30

Zi nc 0.05

Silicon, max. 0. 05

Copper, nmax. 0.02

Ni ckel , max. 0. 001

[ron, Max. 0. 03

Q her inpurities, max. 0.05 each or 0.3 nax. total
Magnesi um Remai nder

The Contractor shall furnish spectrographic analysis on sanples from each
heat or batch of anodes used on this project.

2.1.2 Di nensi ons and Wi ghts
Di nensi ons and wei ghts of anodes shall be approximately as foll ows:
TYPI CAL MAGNESI UM ANCDE SI ZE
(Cross sections may be round, square, or D shaped)

NOM NAL  GROSS

NOM NAL APPROX. W | b PACKACGED NOM NAL PACKAGE
WI. LBS. SIZE (IN) I N BACKFI LL DI MENSI ONS (I N)
3 3 X3 X5 8 5-1/4 X 5-1/4 X 8
5 3 X3 X8 13 5-1/4 X 5-1/4 X 11-1/4
9 3 X3 X 14 27 5-1/4 X 20
12 4 X 4 X 12 32 7-1/2 X 18
17 4 X 4 X 17 45 7-1/2 X 24
32 5 X5 X 20-1/2 68 8-1/2 X 28
50 7 X7 X 16 100 10 X 24

2.1.3 Packaged Anodes

Anodes shall be provided in packaged formw th the anode surrounded by
speci al | y-prepared qui ck-wetting backfill and contained in a water
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permneabl e cloth or paper sack. Anodes shall be centered by means of
spacers in the backfill material. The backfill material shall have the
foll owi ng conposition, unless otherw se indicated:

Mat eri al Approxi mat e Percent by Wi ght
Gypsum 75
Bentonite 20
Sodi um Sul phat e 5
Tot al 100

2.1.4  Zinc Anodes
Zinc anodes shall conformto ASTM B 418, Type ||

2.1.5 Connecting Wre

2.1.5.1 Wre Requirenments
Wre shall be No. 12 AWG solid copper wire, not |less than 10 feet |ong,
unspliced, complying with NFPA 70, Type RHH insulation. Connecting wres
for magnesi um anodes shall be factory installed with the place or energence
fromthe anode in a cavity sealed flush with a dielectric sealing conpound.

2.1.5.2 Anode Header Cabl e
Cabl e for anode header and distribution shall be No. 10 AW5 stranded
copper wire with type CP high nol ecul ar wei ght pol yethylene, 7/64 inch
thick insulation, 600-volt rating, in accordance with NEMA WC 5.

2.2 M SCELLANEQUS NMATERI ALS

2.2.1 Electrical Wre
Wre shall be No. 12 AWG stranded copper wire with NFPA 70, Type RHW USE
i nsulation. Polyethylene insulation shall conply with the requirenents of
ASTM D 1248 and shall be of the follow ng types, classes, and grades:

Hi gh-nol ecul ar wei ght pol yethyl ene shall be Type I, Cass C, G ade E5.
H gh-density pol yethyl ene shall be Type IIl, Cass C, Gade E3.

2.2.1.1 Wre Splicing
Connecting wire splicing shall be nmade with copper conpression connectors
or exothermic welds, followi ng instructions of the manufacturer. Single
split-bolt connections shall not be used. Sheaths for encapsul ating
electrical wire splices to be buried underground shall fit the insulated
wires entering the spliced joints and epoxy potting conmpound shall be as
speci fied bel ow

2.2.1.2 Test Wres

Test wires shall be AWG No. 12 stranded copper wire with NFPA 70, Type TW
or RHWor polyethyl ene insul ation.

2.2.1.3 Resi stance Wre
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Resi stance wire shall be AWG No. 16 or No. 22 nickel-chromiumw re
2.2.2 Condui t

Ri gi d gal vani zed steel conduit and accessories shall conformto UL 6. Non
metallic conduit shall conformto NEMA TC 2

2.2.3 Test Boxes and Junctions Boxes
Boxes shall be outdoor type conforming to UL 514A.
2.2. 4 Joint, Patch, Seal, and Repair Coating

Sealing and dielectric conpound shall be a black, rubber based conpound
that is soft, permanently pliable, tacky, noldable, and unbacked. Conpound
shal |l be applied as recomended by the manufacturer, but not |ess than

1/ 2-inch thick. Coati ng conpound shall be col d-applied coal -tar base
mastic . Pressure-sensitive vinyl plastic electrical tape shall conformto
UL 510.

2.2.5 Backfill Shields

Shi el ds shall consist of approved pipeline wapping or

fi berglass-reinforced, coal-tar inpregnated tape, or plastic weld caps,
specifically made for the purpose and installed in accordance with the
manuf acturer's recomendati ons. \When joint bonds are required, due to the
use of nechanical joints, the entire joint shall be protected by the use of
a kraft paper joint cover. The joint cover shall be filled with poured-in,
hot coat-tar enanel.

2.2.6 Epoxy Potting Conpound

Conpound for encapsul ating electrical wire splices to be buried underground
shall be a two package system nade for the purpose.

2.2.7 Test Stations

Stations shall be of the flush-curb-box type and shall be the standard
product of a recognized manufacturer. Test stations shall be conplete with
an insul ated term nal bl ock having the required nunber of termnals. The
test station shall be provided with a | ockable over and shall have an
enbossed | egend, "C.P. Test." A mninmumof one (1) test station shall be
provi ded each conponent of the pipe and tank. A nininmmof six (6)

term nals shall be provided in each test station. A nminimmof two (2)

| eads are required to the netallic pipe fromeach test station. O her
conductors shall be provided for each anode, other foreign pipe, and
reference cells as required. Test stations nmay be constructed of
nonnetal lic materials. However, if nonnetallic materials are utilized, as
a mnimm the naterials shall be resistant to danage fromultraviol et

radi ation, contain good color retention qualities, contain high strength
qualities, and be resistant to accidental or vandalistic inpacts that m ght
be normally encountered in the environnent for which they are to be
installed. The test stations shall be listed for the particul ar
application for which they are to be utilized. Test stations |ocated in
pavenent for traffic or aircraft areas shall be traffic rated and shal

have a | ocking |id.

2.2.8 Joint and Continuity Bonds
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Bonds shall be provided across all joints in the metallic water and ductile
lines, across any electrically discontinuous connections and all other

pi pes and structures with other than wel ded or threaded joints that are
included in this cathodic protection system Unless otherw se specified in
the specifications, bonds between structures and across joints in pipe with
ot her than wel ded or threaded joints shall be No. 8 AW stranded copper
cable with polyethylene insulation. Bonds between structures shall contain
sufficient slack for any anticipated nmovenent between structures. Bonds
across pipe joints shall contain a mnimmof 4 inches of slack to allow
for pipe novenent and soil stress. Bonds shall be attached by exothermc
wel ding. Exothermic weld areas shall be insulated with coating conpound
and approved, and wi tnessed by the Contracting Officer. Continuity bonds
shall be installed as necessary to reduce stray current interference.

Addi tional joint bondings shall be acconplished by the Contractor where the
necessity is discovered during construction or testing or where the
Contracting Oficer's representative directs that such bondi ng be done.
Joi nt bondi ng shall include all associated excavation and backfilling.
There shall be a minimumof two (2) continuity bonds between each structure
and other than welded or threaded joints. The Contractor shall test for
electrical continuity across all joints with other than wel ded or threaded
joints and across all netallic portions or components. The Contractor shal
provi de bonding as required and as specified above until electrica
continuity is achieved. Bonding test data shall be submitted for approval.

2.2.9 Resi st ance Bonds
Resi st ance bonds shoul d be adjusted as outlined in this specification.
Al ternate nmethods may be used if they are approved by the Contracting
Oficer.
2.2.10 Stray Current Measurenents
Stray current measurements should be perforned at each test station. Stray
currents resulting fromlightning or overhead alternating current (AQ
power transm ssion systens shall be nmitigated in accordance with NACE RPO177.
2.2.11 El ectrical Isolation of Structures

As a minimum isolating flanges or unions shall be provided at the
foll owi ng | ocations:

a. Connection of new nmetallic piping or conponents to existing
pi pi ng.
b. Pressure piping under floor slab to a building.
I solation shall be provided at netallic connection of all lines to existing

system and where connecting to a buil ding.
2.2.11.1 Electrically Isolating Pipe Joints

El ectrically isolating pipe joints shall be of a type that is in regular
factory production.

2.2.11.2 El ectrically Conductive Couplings
El ectrically conductive couplings shall be of a type that has a published

maxi mum el ectrical resistance rating given in the manufacturer's
l[iterature. Cradles and seals shall be of a type that is in regular
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factory production nade for the purpose of electrically insulating the
carrier pipe fromthe casing and preventing the incursion of water into the
annul ar space.

2.2.12 Under ground Structure Coating

Thi s coating specification shall take precedence over any other project
speci fication and drawi ng notes, whether stated or inplied, and shall also
apply to the pipeline or tank supplier, except for the hydrant fuel piping
where the specification for the pipe and its coating type take priority.
No variance in coating quality shall be allowed by the Contractor or Base
Construction Representative without the witten consent of the designer.
Al'l underground netallic pipelines and tanks to be cathodically protected
shal |l be afforded a good quality factory-applied coating. This includes
all carbon steel, cast-iron and ductile-iron pipelines or vessels.
Coatings shall be selected, applied, and inspected in accordance with NACE
RP0190 and as specified. |If non-netallic pipelines are installed, all
netallic fittings on pipe sections shall be coated in accordance with this
specification section.

a. The nom nal thickness of the netallic pipe joint or other
conponent coating shall be 16 mls, plus or mnus 5 percent, if the
specification for the pipe doesn't cover the coating thickness..

b. Pi pe and joint coating for factory applied or field repair
materi al shall be applied as recomended by the manufacturer and shall be
one of the follow ng:

(1) Conti nuously extruded pol yet hyl ene and adhesi ve coating
system

(2) Pol yvi nyl chloride pressure-sensitive adhesive tape.

(3) H gh density pol yet hyl ene/ bi t um nous rubber conpound t ape.

(4) Butyl rubber tape.

(5) Coal tar epoxy.

2.2.12. 1 Field Joints

Al field joints shall be coated with materials conpatible with the

pi pel i ne coating compound. The joint coating material shall be applied to
an equal thickness as the pipeline coating. Unbonded coatings shall not be
used on these buried netallic components. This includes the elimnation of
al | unbonded pol yner waps or tubes. Once the pipeline or vessel is set in
the trench, an inspection of the coating shall be conducted. This

i nspection shall include electrical holiday detection. Any danaged areas
of the coating shall be properly repaired. The Contracting O ficer shal

be asked to witness inspection of the coating and testing using a holiday
detector.

2.2.12.2 I nspection of Pipe Coatings

Any damage to the protective covering during transit and handling shall be
repaired before installation. After field coating and w appi ng has been
applied, the entire pipe shall be inspected by an electric holiday detector
with inpressed current in accordance with NACE RP0188 using a full-ring,
spring-type coil electrode. The holiday detector shall be equipped with a
bell, buzzer, or other type of audible signal which sounds when a holiday
is detected. All holidays in the protective covering shall be repaired

i medi at el y upon detection. Cccasional checks of holiday detector
potential will be made by the Contracting Officer's representative to
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determine suitability of the detector. Al |abor, materials, and equi pment
necessary for conducting the inspection shall be furnished by the
Contractor.

a. Protective covering for aboveground piping system Finish
pai nting shall conformto the applicabl e paragraph of SECTI ON: 09900A,
PAI NTI NG GENERAL, and as foll ows:

b. Ferrous surfaces: Shop-prinmed surfaces shall be touched-up with
ferrous netal prinmer. Surfaces that have not been shop-prined shall be
sol vent-cl eaned. Surfaces that contain | oose rust, |oose nil scale, and
ot her foreign substances shall be nmechanically-cleaned by power
Wi re-brushing and prined with ferrous nmetal prinmer. Primed surface shal
be finished with two (2) coats of exterior oil paint and vinyl paint.
Coating for each entire piping service shall be an approved pipe |line
wr appi ng having a m ni mum coating resistance of 50,000 Chns per square foot.

2.2.13 Resi stance Wre
Wre shall be No. 16 or No. 22 nickel-chromumwre with TWinsul ation.
2.2.14 Electrical Connections
El ectrical connections shall be done as foll ows:
a. Exot herm ¢ wel ds shall be "Cadwel d*," Bundy", "Thernmwel d" or an
approved equal. Use of this material shall be in strict accordance wth

t he manufacturer's recommendati ons.

b. El ectrical -shiel ded arc wel ds shall be approved for use on stee
pi pe by shop drawi ng subnmittal action.

C. Brazing shall be as specified in Paragraph: Lead Wre
Connecti ons.

2.2.15 El ectrical Tape
Pressure-sensitive vinyl plastic electrical tape shall conformto UL 510.
2.2.16 Per manent Reference El ectrodes
Per manent reference el ectrodes shall be Cu-CuS04 el ectrodes suitable for
direct burial. El ectrodes shall be guaranteed by the supplier for 15
years' service in the environnent in which they shall be placed.
El ectrodes shall be installed directly beneath pipe, or nmetallic conponent.
2.2.17 Casi ng
Wiere a pipeline is installed in a casing under a roadway or railway, the
pi peline shall be electrically insulated fromthe casing, and the annul ar
space sealed and filled with an approved corrosion inhibiting product
agai nst incursion of water.
PART 3 EXECUTI ON
3.1 CRITERIA OF PROTECTI ON
Acceptance criteria for determning the adequacy of protection on a buried

under ground pipe, tank, and netallic conponent shall be in accordance with
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NACE RP0169 NACE RP0285 and as specified bel ow.
3.1.1 Iron and Stee

The following nethod (a) shall be used for testing cathodic protection
voltages. |If nore than one nmethod is required, method (b) shall be used.

a. A negative voltage of at least mnus 850 mllivolts as neasured
bet ween the underground conmponent and a saturated copper-copper sul phate
reference el ectrode connecting the earth (electrolyte) directly over the
under ground conponent. Determination of this voltage shall be nmade with
the cathodic protection systemin operation. Voltage drops shall be
considered for valid interpretation of this voltage nmeasurement. A mini mum
of mnus 850 mllivolts "instant off" potential between the underground
component being tested and the reference cell shall be achieved over 95
percent of the area of the structure. Adequate nunber of neasurenents
shal | be obtained over the entire structure, pipe, tank, or other netallic
conmponent to verify and record achi evenent of mnus 850 nillivolts "instant

off." This potential shall be obtained over 95 percent of the tota
metallic area without the "instant off" potential exceeding 1200 mllivolts.
b. A mni mum pol ari zation voltage shift of 100 mllivolts as

neasured between the underground conponent and a saturated copper-copper

sul phate reference el ectrode contacting the earth directly over the

under ground conponent. This polarization voltage shift shall be deternined
by interrupting the protective current and neasuring the pol arization
decay. When the protective current is interrupted, an inmedi ate voltage
shift will occur. The voltage reading, after the inmedi ate shift, shall be
used as the base reading fromwhich to nmeasure pol ari zati on decay.
Measurenents achieving 100 nmillivolts decay shall be nade over 95 percent
of the metallic surface being protected.

C. For any netallic component, a mninumof four (4) neasurenents
shal | be nade using subparagraph (a), above, and achieving the "instant
of f" potential of minus 850 mllivolts. Two (2) neasurenents shall be made
over the anodes and two (2) neasurenents shall be nade at different
| ocati ons near the component and farthest away fromthe anode.

3.1.2 Copper Pi ping

For copper piping, the following criteria shall apply: A mnimmof 100
mllivolts of cathodic polarization between the structure surface and a
stabl e reference el ectrode contacting the electrolyte. The polarization
voltage shift shall be determined as outlined for iron and steel.

3.2 ANODE STORAGE AND | NSTALLATI ON

3.2.1 Anode Storage
Storage area for magnesi um anodes will be designated by the Contracting
Oficer. |If anodes are not stored in a building, tarps or simlar
protection should be used to protect anodes from i ncl enent weat her.
Packaged anodes, dammged as a result of inproper handling or being exposed
to rain, shall be resacked by the Contractor and the required backfil
added.

3.2.2 Anode Installation

Unl ess ot herwi se authorized, installation shall not proceed wi thout the
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presence of the Contracting Oficer. Anodes of the size specified shall be
installed to the depth indicated and at the | ocations shown. Locations nmay
be changed to clear obstructions with the approval of the Contracting

O ficer. Anodes shall be installed in sufficient nunmber and of the
required type, size, and spacing to obtain a uniformcurrent distribution
over the surface of the structure. The anode systemshall e designed for a
life of 25 years of continuous operation. Anodes shall be installed as
indicated in a dry condition after any plastic or waterproof protective
covering has been conpletely renmoved fromthe water perneable, permanent
contai ner housing the anode netal. The anode connecting wire shall not be
used for lowering the anode into the hole. The annul ar space around the
anode shall be backfilled with fine earth in 6 inch |ayers and each | ayer
shal | be hand tanped. Care must be exercised not to strike the anode or
connecting wire with the tanper. Approximately 5 gallonsof water shall be

applied to each filled hole after anode backfilling and tamnpi ng has been
conpleted to a point about 6inches above the anode. After the water has
been absorbed by the earth, backfilling shall be conpleted to the ground

surface | evel.
3.2.2.1 Si ngl e Anodes

Si ngl e anodes, spaced as shown, shall be connected through a test station
to the pipeline, allow ng adequate slack in the connecting wire to
conpensate for novenent during backfill operation.

3.2.2.2 Groups of Anodes

Groups of anodes, in quantity and | ocati on shown, shall be connected to an
anode header cable. The anode header cable shall nake contact with the
structure to be protected only through a test station. Anode |ead
connection to the anode header cable shall be nade by an approved crinp
connector or exothermc weld and splice nold kit with appropriate potting
compound.

3.2.2.3 Wel di ng Met hods

Connections to ferrous pipe and netal tanks shall be made by exothermc
wel d nmet hods manufactured for the type of pipe or tank supplied. Electric
arc wel ded connections and ot her types of wel ded connections to ferrous
pi pe and structures shall be approved before use.

3.2.3 Anode Pl acenent - Genera

Packaged anodes shall be installed completely dry, and shall be | owered
into holes by rope sling or by grasping the cloth gather. The anode | ead
wire shall not be used in |lowering the anodes. The hol e shall be backfilled
with fine soil in 6inch |ayers and each |ayer shall be hand-tanped around
the anode. Care nust be exercised not to strike the anode or lead wire
with the tanper. If imrediate testing is to be perfornmed, water shall be

added only after backfilling and tanmping has been conpleted to a point 6
i nches above the anode. Approximately 2 gallons of water nmay be poured
into the hole. After the water has been absorbed by the soil, backfilling

and tanping may be conpleted to the top of the hole. Anodes shall be
installed as specified or showmn. In the event a rock strata is encountered
prior to achieving specified augered-hol e depth, anodes may be installed
hori zontally to a depth at |east as deep as the bottom of the pipe, with
the approval of the Contracting Oficer.
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3.2. 4 Under gr ound Pi pel i ne

Anodes shall be installed at a m ni mum of 8 feet and a maxi mum of 10 feet
fromthe line to be protected.

3.2.5 Installation Details

Details shall conformto the requirenents of this specification. Details
shown on the drawi ngs are indicative of the general type of materia
required, and are not intended to restrict selection to material of any
particul ar manufacturer.

3.2.6 Lead Wre Connections
3.2.6.1 Under ground Pipeline (Metallic)

To facilitate periodic electrical nmeasurenents during the life of the
sacrificial anode systemand to reduce the output current of the anodes, if
required, all anode |lead wires shall be connected to a test station and
buried a m nimum of 24 inches in depth. The cable shall be No. 10 AWG
stranded copper, polyethylene or RHMUSE i nsul ated cable. The cabl e shal
nmake contact with the structure only through a test station. Resistance
wire shall be installed between the cable and the pipe cable, in the test
station, to reduce the current output, if required. Anode connections,
except in the test station, shall be made with exotherni c wel di ng process,
and shall be insulated by means of at |east three (3) layers of electrica
tape; and all lead wire connections shall be installed in a noistureproof
splice mold kit and filled with epoxy resin. Lead wire-to-structure
connections shall be acconplished by an exothermic wel ding process. Al
wel ds shall be in accordance with the manufacturer's reconmendations. A
backfill shield filled with a pipeline nmastic sealant or materia
compatible with the coating shall be placed over the weld connection and
shal | be of such diameter as to cover the exposed nmetal adequately.

3.2.6.2 Resi stance Wre Splices

Resi stance wire connections shall be acconplished with silver sol der and
the solder joints wapped with a mninumof three (3) |ayers of
pressure-sensitive tape. Lead wire connections shall be installed in a
noi st ureproof splice nold kit and filled with epoxy resin

3.2.7 Locati on of Test Stations

Test stations shall be of the type and |ocation shown and shall be curb box
mounted. Buried insulating joints shall be provided with test wire
connections brought to a test station. Unless otherw se shown, other test
stations shall be located as follows:

a. At  1,000-foot intervals or |ess.

b. Where the pipe or conduit crosses any other metal pipe.

c. At both ends of casings under roadways and rail ways.

d Where both sides of an insulating joint are not accessibl e above

ground for testing purposes.

3.2.8 Under ground Pi pe Joi nt Bonds
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Under ground pi pe having ot her than wel ded or threaded coupling joints shal
be made el ectrically continuous by neans of a bonding connection installed
across the joint.

3.3 ELECTRI CAL | SOLATI ON OF STRUCTURES
3.3.1 I solation Joints and Fittings

Isolating fittings, including main line isolating flanges and couplings,
shal |l be installed aboveground, or within manhol es, wherever possible.
Where isolating joints nmust be covered with soil, they shall be fitted with
a paper joint cover specifically manufactured for covering the particular
joint, and the space within the cover filled with hot coal -tar enanel.
Isolating fittings in lines entering buildings shall be |ocated at |east

12 inches above grade of floor |evel, when possible. Isolating joints
shal |l be provided with grounding cells to protect against over-voltage
surges or approved surge protection devices. The cells shall provide a | ow
resi stance across isolating joint w thout excessive |oss of cathodic
current.

3.3.2 Gas Distribution Piping

El ectrical isolation shall be provided at each building riser pipe to the
pressure regulator, at all points where a short to another structure or to
a foreign structure may occur, and at other locations as indicated on the
dr awi ngs.

3.4 TRENCHI NG AND BACKFI LLI NG

Trenching and backfilling shall be in accordance with Section 02316a
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TY SYSTEMS

3.5 TESTS AND MEASUREMENTS
3.5.1 Basel i ne Potentials

Each test and neasurement will be w tnessed by the Contracting O ficer.
The Contractor shall notify the Contracting Officer a mninumof five (5)
wor ki ng days prior to each test. After backfill of the pipe or tank, the
static potential-to-soil of the pipe or tank shall be neasured. The

| ocati ons of these neasurenents shall be identical to the |ocations
specified for pipe- or tank-to-reference el ectrode potential neasurenents.
The initial nmeasurements shall be recorded.

3.5.2 I sol ati on Testing

Bef ore the anode systemis connected to the pipe or tank, an isolation test
shal |l be nade at each isolating joint or fitting. This test shal
denonstrate that no netallic contact, or short circuit exists between the
two i solated sections of the pipe or tank. Any isolating fittings
installed and found to be defective shall be reported to the Contracting
Oficer.

3.5.3 Anode Qut put
As the anodes or groups of anodes are connected to the pipe or tank,
current output shall be neasured with an approved clanp-on nilliameter,

calibrated shunt with a suitable mllivoltrmeter or nultineter, or a |l ow
resi stance ameter. (O the three nethods, the | owresistance ameter is
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the | east desirable and npst inaccurate. The clanmp-on mllianmreter is the
nost accurate.) The valves obtained and the date, time, and | ocation shal
be recorded.

3.5.4 Locati on of Measurenents
3.5.4.1 Pi pi ng or Conduit

For coated piping or conduit, measurements shall be taken fromthe
reference el ectrode located in contact with the earth, directly over the
pi pe. Connection to the pipe shall be nmade at service risers, valves, test
| eads, or by other neans suitable for test purposes. Pipe-to-soi

potential measurenents shall be made at intervals not exceeding 10 feet.
The Contractor may use a continuous pipe-to-soil potential profile in lieu
of 5 foot interval pipe-to-soil potential neasurenents. Additiona
nmeasurenments shall be nmade at each distribution service riser, with the
reference el ectrode placed directly over the service line adjacent to the
riser. Potentials shall be plotted versus distance to an approved scal e.
Locations where potentials do not neet or exceed the criteria shall be
identified and reported to the Contracting Officer's representative.

3.5.4.2 Tanks

For underground tanks, neasurenents shall be taken fromthe reference
el ectrode | ocat ed:

a. Directly over the center of the tank.
b. At a point directly over the tank and m dway between each pair
of anodes.

At | east six neasurements shall be made.
3.5.4.3 Casing Tests

Before final acceptance of the installation, the electrical separation of
carrier pipe fromcasings shall be tested and any short circuits corrected.

3.5.4.4 Interference Testing

Before final acceptance of the installation, interference tests shall be
nade with respect to any foreign pipes and tanks in cooperation with the
owner of the foreign pipes or tanks. A full report of the tests giving all
details shall be nade. Stray current neasurenents shall be perfornmed at

all isolating locations and at | ocations where the new pipeline crosses
foreign netallic pipes. The nethod of neasurenents and | ocations of
neasurenents shall be submitted for approval. As a mninmum stray current

neasurenents shall be perforned at the foll owi ng | ocati ons:
a. Connection point of new pipeline to existing pipeline.
b. Crossing points of new pipeline with existing |ines.
Results of stray current neasurenments shall also be subnitted for approval
3.5.4.5 Hol i day Test

Any damage to the protective covering during transit and handling shall be
repaired before installation. After field-coating and w appi ng has been
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applied, the entire pipe shall be inspected by an electric holiday detector
with inpressed current in accordance with NACE RP0188 using a full-ring,
spring-type coil electrode. The holiday detector shall be equipped with a
bell, buzzer, or other type of audible signal which sounds when a holiday
is detected. Holidays in the protective covering shall be repaired upon
detection. COccasional checks of holiday detector potential will be made by
the Contracting Officer to determine suitability of the detector. Labor,
materi al s, and equi pnent necessary for conducting the inspection shall be
furni shed by the Contractor. The coating systemshall be inspected for

hol es, voids, cracks, and other damage during installation.

3.5.4.6 Recordi ng Measurenents

Al'l pipe- and tank-to-soil potential neasurenents, including initia
potentials where required, shall be recorded. The Contractor shall |ocate,
correct and report to the Contracting Oficer any short circuits to foreign
pi pes or tanks encountered during checkout of the installed cathodic
protection system Pipe- and Tank-to-soil potential neasurenents shall be
taken on as many pi pes and tanks as necessary to determine the extent of
protection or to locate short-circuits.

3.6 TRAI' NI NG COURSE

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist
of a total of 8 hours of normal working time and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
field instructions shall cover all of the itens contained in the operating
and mai ntenance instructions, as well as denmonstrations of routine

mai nt enance operations, including testing procedures included in the

mai nt enance instructions. At least 14 days prior to date of proposed
conduction of the training course, the training course curriculumshall be
submitted for approval, along with the proposed training date. Training
shal | consist of denobnstration of test equipnent, providing forns for test
data and the tol erances which indicate that the system worKks.

3.7 CLEANUP

The Contractor shall be responsible for cleanup of the construction site.
Al'l paper bags, wire clippings, etc., shall be disposed of as directed.
Paper bags, wire clippings and other waste shall not be put in bell holes
or anodes excavati on.

3.8 M SCELLANEQUS | NSTALLATI ON AND TESTI NG
3.8.1 Coati ngs

Al'l aboveground pipeline shall be coated as indicated or as approved. The
coating shall have a mininum thi ckness of 7 mil. The pipeline coating
shall be in accordance with all applicable Federal, State, and |oca
regul ati ons.

3.8.2 Excavati on

In the event rock is encountered in providing the required depth for

anodes, the Contractor shall determne an alternate approved |ocation and,
if the depth is still not provided, an alternate plan shall be submitted to
the Contracting Oficer. Alternate techniques and depths nust be approved
prior to inplenmentation.

SECTI ON 13110A Page 22



Construct Hydrant Fuel System M not AFB, North Dakota

3.

9 SPARE PARTS

After approval of shop drawi ngs, and not |later than three (3) nonths prior
to the date of beneficial occupancy, the Contractor shall furnish spare
parts data for each different itemof material and equi pnent specified.
The data shall include a conplete list of parts, special tools, and
supplies, with current unit prices and source of supply. |In addition, the
Contractor shall supply information for material and equi prent repl acenent
for all other conponents of the conplete system including anodes, cables,
splice kits and connectors, corrosion test stations, and any other
conponents not |isted above.

.10 SEEDI NG

Seedi ng shall be done by the Contractor, as directed, in all unsurfaced
| ocations disturbed by this construction. |n areas where grass cover
exists, it is possible that sod can be carefully renoved, watered, and
stored during construction operations, and replaced after the operations
are conpleted since it is estimted that no section of pipeline should
remai n uncovered for nmore than two (2) days. The use of sod in lieu of
seedi ng shall require approval by the Contracting O ficer.

11 SYSTEM TESTI NG

The Contractor shall submit a report including potential measurenents taken
at adequately-close intervals to establish that mnus 850 mllivolts
potential, "instant-off" potential, is provided, and that the cathodic
protection is not providing interference to other foreign pipes causing
damage to paint or pipes. The report shall provide a narrative descri bing
how the criteria of protection is achi eved w thout damagi ng other pipe or
structures in the area.

-- End of Section --
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SECTI ON 13112A

CATHODI C PROTECTI ON SYSTEM (| MPRESSED CURRENT)
11/98

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

NACE | NTERNATI ONAL ( NACE)

NACE RP0169 (1996) Control of External Corrosion on
Under ground or Subnerged Metallic Piping
Syst ens

NACE RP0188 (1999) Discontinuity (Holiday) Testing of

Protective Coatings

NACE RP0193 (1993) External Cathodic Protection of
On-Gade Metallic Storage Tank Bottons

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVR)

NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVQ
Tubi ng (EPT) and Conduit (EPC 40 and
EPC- 80)

NEMA WC 5 (1992; Rev 2 1996) Thernopl astic-Insul at ed

Wre and Cable for the Transm ssion and
Distribution of Electrical Energy

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2002) National Electrical Code

UNDERWRI TERS LABORATORI ES (UL)

UL 467 (1993; Rev thru Apr 1999) G oundi ng and
Bondi ng Equi pnent

UL 506 (1994; R Cct 1997) Specialty Transforners

UL 510 (1994; Rev thru Apr 1998) Pol yvi nyl

Chl ori de, Polyethyl ene, and Rubber
I nsul ati ng Tape

UL 514A (1996; Rev Dec 1999) Metallic CQutlet Boxes
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2 SUBM TTALS

Covernment approval is required for submittals with a "G designation

subm ttal

s not having a "G' designation are for information only. Wen

used, a designation following the "G' designation identifies the office

that wll
under thi

review the subnmittal for the Governnment. The submittals required
s section may be submitted with the subnmittals required under

Section 13110A CATHODI C PROTECTI ON SYSTEM ( SACRI FI Cl AL ANCDE). The
followi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 02 Shop Drawi ngs

Drawi ngs; G ED

Si x copies of detail draw ngs consisting of a conplete list of

equi pnent and material including nmanufacturer's descriptive and
technical literature, catalog cuts, results of system design
calculations including soil resistivity, installation instructions
and certified test data stating the nmaxi mumrecomended anode
current output density and the rate of gaseous production, if any,
at that current density. Detail drawi ngs shall contain conplete
wiring and schematic di agrans and any other details required to
denonstrate that the system has been coordinated and will function
properly as a unit.

Contractor's Modifications;

Si x copies of detail draw ngs show ng proposed changes in

| ocation, scope or performance indicating any variations from
additions to, or clarifications of contract draw ngs. The

drawi ngs shall show proposed changes in anode arrangenent, anode
si ze and nunber, anode materials and |layout details, conduit size,
wire size, nmounting details, wiring diagram nethod for
electrically isolating each pipe, and any other pertinent
information to the proper installation and perfornance of the
system

SD- 03 Product Data

M scel | aneous Materials; GED

Wthin 45 days after receipt of notice to proceed, an item zed
list of equi pnent and materials including item nunber, quantity,
and manufacturer of each item The list shall be acconpanied by a
description of procedures for each type of testing and adjustnment,
including testing of coating for thickness and holi days.
Installation of naterials and equi pnent shall not conmence unti
this submittal is approved.

SD-06 Test Reports

Tests and Measurenents; G ED

Test reports in booklet formtabulating field tests and
nmeasur enent s performed, upon conpletion and testing of the
installed systemand including close interval potential survey,
casing and interference tests, final systemtest verifying
protection, insulated joint and bond tests, and holiday coating
test. Each test report shall indicate the final position of
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controls. A certified test report showi ng that the connecting

nmet hod has passed a 120-day | aboratory test without failure at the
pl ace of connection, wherein the anode is subjected to maxi mum
recommended current output while inmmersed in a 3 percent sodi um
chl oride sol ution.

Contractor's Modifications; GRE

Fi nal report regardi ng suppl enental magnesi um anode
installation. The report shall include pipe-to-soil neasurenents
t hroughout the affected area, indicating that the additions
corrected the conditions which made the additional anodes
necessary, and current neasurenents for the additional anodes.
The follow ng special materials and information are required:

Cal cul ations on current and voltage for 100 V rectifier plus
rectifier and neter specifications; taping materials and

conductors; zinc grounding cell, installation and testing
procedures, and equi pnment; coating nmaterial; system design
calculations for rectifier, anode nunber, life, and paraneters to
achi eve protective potential; backfill shield material and

installation details show ng wat erproofing; bonding and
wat erproofing details; insulated resistance wire; exotherm c weld
equi pnment and nateri al

SD-07 Certificates

Cat hodi ¢ Protection System G ED

Proof that the materials and equi pnent furnished under this
section conformto the specified requirenents contained in the
referenced standards or publications. The label or listing by the
specified agency will be acceptabl e evidence of such conpliance.

Services of "Corrosion Expert"; G ED
Evi dence of qualifications of the "corrosion expert".

(a) The "corrosion expert's" nanme and qualifications shall be
certified in witing to the Contracting Officer prior to the start
of construction.

(b) Certification shall be subnitted giving the name of the
firm the nunmber of years of experience, and a list of not |ess
than five (5) of the firms installations three (3) or nore years
old that have been tested and found satisfactory.

SD-10 Operation and Mai ntenance Data

Cat hodic Protection System G RE

Si x copies of operating manual outlining the step-by-step
procedures required for system startup, operation, adjustnent of
current flow, and shutdown. The manual s shall include the

manuf acturer's nane, nodel nunber, service manual, parts list, and
brief description of all equipnent and their basic operating
features. Six copies of naintenance manual listing routine

mai nt enance procedures, reconmendation for mai ntenance testing,
possi bl e breakdowns and repairs, and troubl eshooting gui des. The
manual s shall include single |line diagrans for the system as
installed; instructions in making pipe- and tank- to-reference
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1

cell potential neasurenents and frequency of monitoring;
instructions for dielectric connections, interference and
sacrificial anode bonds; instructions shall include precautions to
ensure safe conditions during repair of pipe system

Trai ni ng Cour se

The proposed Trai ning Course Curriculum (including topics and
dates of discussion) indicating that all of the itens contained in
t he operating and mai ntenance instructions, as well as
denonstrati ons of routine naintenance operations, including
testing procedures included in the maintenance instructions, are
to be covered.

3 GENERAL REQUI REMENTS

A conpl ete, operating inpressed current cathodic protection systemin
accordance with NFPA 70, the applicable federal, state and | oca

regul ati ons, and the requirenents of this contract shall be provided. In
addition to the mninumrequirements of these specifications, . The system
shal I include planning, inspecting the installation, adjusting and testing

cathodic protection and test systemusing rectifiers and inpressed current
anodes, supplenented with sacrificial anodes as needed, for utilities and
equi prent shown. The cathodic protection systemshall also include cables,
connectors, splices, corrosion protection test stations, ace power panels,
and any ot her equi prment required for a conplete operating system providing
the specified protection. The cathodic protection systemshall include (a)
calculations for rectifier, anodes, and any reconmendati ons for

suppl enenting or changing the mnimum design criteria to provide the
specified potentials and (b) equiprment, wiring, and wiring devices
necessary to produce a continuous flow of direct current from anodes in the
soil electrolyte to the pipe surfaces. The installation shall neet the
specified protection criteria for a 25 year life.

.3.1 Contractor's Modifications

The specified systemis based on an inpressed current system suppl enented
wi th magnesi um anodes. The Contractor may nodify the cathodic protection
system after review of the project, site verification and analysis if the
proposed nodifications include the inpressed current anodes and rectifiers
and will provide better overall system performance. The nodifications
shal |l be fully described, shall be approved by the Contracting O ficer and
shall neet the following criteria. The proposed system shall achieve a

m ni mum pi pe-to-soil "lnstant OFf" potential of minus 850 mllivolts with
reference to a saturated copper-copper sulfate reference cell on the
underground netallic conponents of the piping . The Contractor shall take
resistivity nmeasurenments of the soil in the vicinity of the pipes and

ground bed sites; based upon the neasurenents taken, the current and
voltage of the rectifier shall be adjusted as required to produce a m ni mum
of mnus 850 mllivolts "lInstant OFf" potential between the structure being
tested and the reference cell. This potential shall be obtained over 95
percent of the netallic area without the "lInstant OFf" potential exceeding
1200 millivolts.

.3.2 | sol ators

I solators are required to isolate the indicated pipes from any other
structure. Hydrant fuel piping shall have isolators installed as shown and
the surge protection shall be as specified with the hydrant fuel piping
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speci fication.
3.3 Anodes and Bond Wres

For each cathodic protection system the netallic conponents and structures
to be protected shall be nade electrically continuous. This shall be
acconpl i shed by installing bond wires between the various structures.
Bondi ng of existing buried structures may al so be required to precl ude
detrimental stray current effects and safety hazards. Provisions shall be
included to return stray current to its source w thout damagi ng structures
intercepting the stray current. The electrical isolation of underground
facilities in accordance with acceptable industry practice shall be

i ncl uded under this section.

.3.4 Surge Protection

Surge protection for hydrant fuel piping shall be as specified under the
Section for the hydrant fuel piping. |In addition, the surger protector
shall be UL Listed for use in the hazardous area. Approved seal ed
weat her proof |ightning arrestor devices shall be installed across insul ated
flanges or fittings installed in underground piping as indicated on the

dr awi ngs.

.3.5 Sacrificial Anodes

See 13110A for material and installation requirements associated with
sacrificial anodes.

.3.6 Services of "Corrosion Expert"

The Contractor shall obtain the services of a "corrosion expert" to
supervi se, inspect, and test the installation and perfornmance of the
cathodic protection system "Corrosion expert" refers to a person, who, by
reason of thorough know edge of the physical sciences and the principles of
engi neering and mat hemati cs, acquired by professional education and rel ated
practical experience, is qualified to engage in the practice of corrosion
control of buried nmetallic piping and tank systens. Such a person nust be
accredited or certified by the National Association of Corrosion Engi neers
(NACE) as a NACE Accredited Corrosion Specialist or a NACE certified

Cat hodic Protection (CP) Specialist or be a registered professiona

engi neer who has certification or licensing that includes education and
experience in corrosion control of buried or subnerged netallic piping and
tank systems, if such certification or licensing includes 5 years
experience in corrosion control on underground nmetallic surfaces of the
type under this contract. The "corrosion expert" shall make at |east 3
visits to the project site. The first of these visits shall include
obtaining soil resistivity data, acknow edgi ng the type of pipeline
coatings to be used and reporting to the Contractor the type of cathodic
protection required. Once the subnmittals are approved and the materials
delivered, the "corrosion expert" shall revisit the site to ensure the
Contractor understands installation practices and |aying out the
conponents. The third visit shall involve testing the installed cathodic
protection systens and training applicable personnel on proper maintenance
techni ques. The "corrosion expert" shall supervise installation and
testing of all cathodic protection.

PART 2 PRODUCTS

2.

1 | MVPRESSED CURRENT ANCDES
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2.

1.1 M xed Metal Oxi de Anodes

M xed netal oxi de anodes shall be of the size indicated and shall conform
to the follow ng requirenents.

.1.1.1 Conductive Materia

The electrically conductive coating shall contain a m xture consisting
primarily of iridium tantalum and titanium oxides. The average
conposition is generally a 50/50 atomic percent m xture of iridiumand
titani umoxides, with a small anmount of tantalum The resistivity, as
tested by the manufacturer, shall be no nore than 0.002 ohmcentinmeter, and
the bond strength shall be greater than 7.25 ksi to guarantee the current
capacity life and the quality of the conductive ceramc coating. The
adhesi on or bond strength shall be determ ned by epoxy bonding a 0.1 inch
dianeter stud to the ceram c coating and neasuring the load to failure
(about 10.15 ksi) of either the epoxy or the interface between the coating
and the substrate. The anode nust be inert and the electrically conductive
ceranic coating dinmensionally stable. The ceram c coated anode shall be
capabl e of sustaining a current density of 100 anpere per 10.764 square feet
in an oxygen generating electrolyte at 150 degrees F for 20 years, to
ensure the current capacity life. An accelerated current capacity life
test shall be perforned by the manufacturer on every |ot of anode wire used
to construct the anode as described. The mixed netal oxide coating shal
be applied to the wire anode by a firmthat is regularly engaged in and has
a mnimmb5 years experience in manufacturing and applying m xed neta
oxi de coatings to titanium anode substrates. The m xed netal oxide nust be
sintered to the titaniumsurface as to remain tightly bound to the surface
when bent 180 degrees onto itself.

.1.1.2 Anode Life Test

The anode wire material shall sustain current densities of 100 anpere per
10. 764 square feet in an oxygen generating electrolyte for 20 years. The
manuf acturer shall certify that a representative sanple taken fromthe sane
| ot used to construct the anode, has been tested and neets the foll ow ng
criteria. The test cell sustains a current density of 10,000 anpere per
10. 764 square feet in a 15 weight percent sulfuric acid electrolyte at 150
degrees F without an increase in anode to cathode potential of nore than 1
volt. The cell containing the anode shall be powered with a constant
current power supply for the 30 day test period. The representative sanple
shall be 5 inch in length taken fromthe lot of wire that is to be used for
t he anode.

.1.1.3 Cani ster Contai ned M xed Metal Oxi de Anodes

Cani ster contai ned m xed netal oxide anodes shall be packed at the factory
in light weight, light gauge steel uni-body TIG wel ded canisters with

cal ci nated petrol eum coke breeze. The canisters shall be capped with TIG
wel ded steel and caps providing a totally encapsul ated construction. The
connecting cable shall pass through a hole in an end cap designed to be
tight fitting with a heavy duty strain relief allowi ng for handling of the
cani ster by the cable. The anode shall be centered in the canister by
centralizers to maintain rod position.

.1.1.4 Anode Connecting Cabl es

Anodes shal |l have connecting cables installed at the factory. The
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connecti on between the anode rod or ribbon and the lead wire shall be nade
with a solid crinp couple with solder. The connection shall be sealed in
cast epoxy.

2.1.1.5 Cani ster Connection Cabl es

Cani ster connecting cables shall consist of an ultra | ow resistance sol der
connection which is a mninmumof three times stronger than the cable. For
cerani c coated cani ster anodes, the cable connection shall consist of two
nol ded dielectric |ayers (pressure seals), a flexible backfill resin
encapsul ant stabilizer, a schedule 40 PVC pi pe Type 1 seal, and Type 1 PVC
pi pe end plugs. The seals and end plugs shall resist chlorine gas and acid.

2.2 RECTI FI ERS AND ASSCCI ATED EQUI PMENT
2.2.1 Rectifier Unit

Rectifier unit shall consist of a transformer, rectifying el enents,
transforner tap adjuster, term nal block, one dc output voltnmeter, one dc
out put ammeter, one toggle switch for each neter, fuse holders with fuses
for each dc circuit, variable resistors, an ac power-supply circuit

breaker, lightning arresters for both input and output, all wired and
assenbl ed i n a weat herproof cabinet. The overall efficiency of the
rectifier shall be not |ess than 65 percent when operated at nanepl ate
rati ng and shall be capable of supplying continuous full rated output at an
ambi ent tenperature of 112 degrees F in full sunlight with expected life in
excess of 10 years.

2.2.1.1 Tr ansf or ner
Transformer shall conformto UL 506.
2.2.1.2 Rectifiers

Rectifying elenents shall be silicon diodes connected to provide full-wave
rectification. Silicon diodes shall be protected by sel enium surge cells
or varistors agai nst over-voltage surges and by current-limting devices
agai nst over-current surges.

2.2.1.3 Meters

Meters shall be accurate to within plus or minus 2 percent of full scale at
80 degrees F, and shall possess tenperature stability above and bel ow 80

degrees F and shall possess tenperature stability above and bel ow 80

degrees F of at least 1 percent per 10 degrees F. Separate neters shall be
2-1/2 inch nom nal size or |arger

2.2.1.4 Circuit Breaker
A single -pole, flush-mounted, fully nagnetic, properly rated non-ternina
type circuit breaker shall be installed in the primary circuit of the
rectifier supply transformer.

2.2.1.5 Fuses

Cartridge-type fuses with suitable fuse holders shall be provided in each
leg of the dc circuit.

2.2.2 Cabi net Construction
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2.

2.

Cabi net shall be constructed of not lighter than No. 16 gauge steel hot

di pped gal vani zed steel, stainless steel or alumnum and shall be
provided with a full door. The enclosure shall have oil-resistant gasket.
The door shall be hinged and have a hasp that will permt the use of a
padl ock. The cabinet shall be fitted with screened openi ngs of the proper
size to provide for adequate cooling. Holes, conduit knockouts, or

t hreaded hubs of sufficient size and nunber shall be conveniently |ocated.

.2.2.1 Wring D agram

A conplete wiring diagram of the power unit showi ng both the ac supply and
the dc connections to anodes shall be on the inside of the cabinet door.
Al'l conponents shall be shown and | abel ed.

.2.2.2 Groundi ng Provi sions

Groundi ng provisions shall conply with NFPA 70 and UL 467 including a

ground terminal in the cabinet. The grounding conductor fromthe ternina

to the earth grounding systemshall be solid or stranded copper not smaller

than No. 6 AWG The earth groundi ng system shall consist of one or nore

ground rods. G ound rods shall be of copper-clad steel conformng to UL 467
not less than 3/4 inch in dianeter by 10 feet in length. Rods shall be

driven full length into the earth. Sectional type rods nmay be used.

.2.2.3 Resi stance to G ound

The resistance to ground shall be nmeasured using the fall-of-potentia

net hod described in EEE Std. 81. The naxi mum resi stance of driven ground
shal | not exceed 25 ohns under nornmally dry conditions. |If this resistance
cannot be obtained with a single rod, 1 additional rods not |less than 6 feet
on centers, or if sectional type rods are used, 1 additional sections may
be coupled and driven with the first rod. In high-ground-resistance, UL
listed chemcally charged ground rods may be used. |If the resultant

resi stance exceeds 25 ohns nmeasured not |ess than 48 hours after rainfall

the Contracting O ficer shall be notified i mediately. Connections bel ow
grade shall be fusion welded. Connections above grade shall be fusion

wel ded or shall use UL 467 approved connectors.

.2.2. 4 Cabi net Paint System

The cabi net and nounting support shall be painted or hot dipped gal vani zed
or stainless steel with the manufacturer's standard painting system

. 2.3 Wring

Wring shall be installed in accordance with NFPA 70 utilizing type TWor
RHW or pol yethyl ene insulation. Fittings for conduit and cabl e work shal
conformto UL 514A. Cutlets shall be of the threaded hub type with
gasketed covers. Conduit shall be hub type with gasketed covers. Conduit
shal |l be securely fastened at 8 foot intervals or less. Splices shall be
made in outlet fittings only. Conductors shall be col or coded for
identification. Cable for anode header and distribution shall be stranded
copper wire with type cathodic protection high nol ecul ar wei ght

pol yet hyl ene i nsul ati on.

3 COKE BREEZE

3.1 Cal ci ned Petrol eum Coke Breeze (Dry)
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Breeze shall conformto the follow ng requirenents:
2.3.1.1 El ectrical Resistivity

Resistivity shall not exceed 1 mlliohmneter (0.1 ohmcm Geat Lake
Carbon C 12 A Test Method.

2.3.1.2 CGeneral Backfill Specifications
Bul k Density - 65 to 75 | bs/cubic foot
Fi xed Carbon - 99.0% or greater
Vol atiles - 0.2%or |ess
Sizing - 100% 1 ess than 1/2 inch
2.3.2 Met al | urgi cal Coke Breeze (Processed)
Breeze shall conformto the follow ng requirenents:
2.3.2.1 El ectrical Resistivity (Noninal)
Nom nal electrical resistivity shall be:

a. 100 milliohmneter (10 ohmcentineter) Max., tightly conpacted.

b. 100 mlliohmmeter to 150 mlliohmneter, (10 to 15
ohmcentineter,) lightly conpacted.

c. 150 to 200 milliohmnmeter, (15 to 20 ohmcentineter,) | oose.

2.3.2.2 CGeneral Backfill Specifications
Bul k density - 38 to 42 pounds per cubic foot
Fi xed Carbon - 80% or greater
Sizing - 100%1less than 3/8 inch

2.4 M SCELLANEQUS NMATERI ALS

2.4.1 El ectrical Wre

2.4.1.1 Anode Connecting Wre
Anode connecting wire shall be No. 8 AWG stranded copper wire with type CP
hi gh nol ecul ar wei ght pol yethyl ene insulation, 7/64 inch thick, 600 volt
rating, in accordance with NEMA WC 5. Cabl e-t0-anode contact resistance
shal | be 0.003 ohns maxi num Deep anode ground bed connecting wire shall
be No. 8 AWG stranded copper wire with an inner jacket of 40 ml|s of Halar
i nsul ati on covered by an outer jacket of 65 ml|s CP high nol ecul ar wei ght
pol yet hyl ene insul ation, 600 volt rating, in accordance with NEMA WC 5.
Cabl e-t 0- anode contact resistance shall be 0.02 ohnms maxi mum

2.4.1.2 Anode Header Cable
Cabl e for anode header and distribution shall be stranded copper wire with
type CP hi gh nol ecul ar wei ght pol yethyl ene, 7/64 inch thick insulation,
600-volt rating, in accordance with NEMA WC 5.

2.4.1.3 Test Wres

SECTI ON 13112A Page 12



Construct Hydrant Fuel System M not AFB, North Dakota

Test wires shall be No. 12 AWG stranded copper wire with NFPA 70 Type TWor
RHW or pol yet hyl ene insul ati on.

2.4.1. 4 Resi stance Wre
Resi stance wire shall be AWG No. 16 or No. 22 nickel-chromumwre
2.4.2 Condui t
Nonmetal i c conduit shall conformto NEMA TC 2
2.4.3 Test Boxes and Junction Boxes
Boxes shall be outdoor type conforming to UL 514A.
2.4.4 Test Stations

Test stations shall be conplete with an insulated term nal bl ock having the
i ndi cated nunber of ternminals and shall be provided with a | ockabl e cover
and have a cast-in legend, "C. P. Test". Test stations shall be conplete
with an insulated term nal block having the required nunber of terninals.
(One termnal required for each conductor). Sufficient test stations to
noni tor underground isolation points shall be provided. Test-bond stations
(potential neasurement and stray current control) shall be provided to
nonitor pipe to soil potential of proposed underground pipes or existing
underground netallic structures which may conduct stray current fromthe
new cat hodi c protection system The |ocation of the test-bond stations
shal |l ensure that the pipe to soil potential of netallic pipe not
designated to be protected is not made | ess negative by the energization of
the cathodic protection system Test station termnal connections and the
term nal conductor shall be permanently tagged to identify each term nation
of the conductors (e.g. identify the conductors connected to the protected
structures). Conductors shall be permanently identified in the station by
neans of plastic or netal tags, or plastic sleeves to indicate term nation.
Each conductor shall be color coded in accordance with the drawi ngs. The
station test facility, including permanent Cu-Cu S04 reference cells and
test returns shall be installed as indicated. Pavenent inserts shall be
nonnmetal lic and shall allow Cu-Cu S04 reference el ectrode to contact the

el ectrol yte beneath the pavement surface. Abbreviations shall not be used.
Wel di ng of electrical connections shall be as follows: Exothermc welds
shal | be "CADwel d*, "Therno-weld", or approved equal. Use and selection of
these materials and wel di ng equi pnent shall be in accordance with the

manuf acturer's recomendati ons. Test stations |ocated in pavenment for
traffic or aircraft areas shall be traffic rated and shall have a | ocking
lid.

2.4.5 Cal i brated Shunts

Shunts calibrated in current per potential (e.g. m&V) shall be installed
between the | ead or header wire connected to the anode and the current
collector | ead connected to the structure. The calibration of the shunt
shall be clearly nmarked and installed to be visible.

2.4.6 Sealing and Diel ectric Conpound
Sealing and dielectric conpound shall be a black, rubber based conpound
that is soft, permanently pliable, tacky, noldable, and unbacked. Conpound

shal | be applied as recommended by the manufacturer, but not |less than 1/8
i nch thick.
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2.

4.7 Protective Covering

Except as otherw se specified, protective covering for underground netallic
conponents including pipe and fittings shall be applied nechanically in a
factory or field plant specially equipped for the purpose. Valves and
fittings that cannot be coated and w apped nechanically shall have the
protective covering applied by hand, preferably at the plant applying the
covering to the pipe. Joints shall be coated and wapped by hand. Hand
coating and wrappi ng shall produce a covering equal in thickness to the
covering applied nechanically. Piping and conponents installed in valve
boxes or manhol es shall al so receive the specified protective coating.

.4.7.1 Pi peline Metallic Conmponents

Underground netal lic pipelines and structures shall have a good quality
factory applied coating. This includes carbon steel, cast iron and ductile
iron pipelines or vessels.

.4.7.2 Field Joints

Field joints shall be coated with naterial conpatible with the pipeline
coating conpound. The joint coating material shall be applied to an equa
thi ckness as the pipeline coating. Unbonded coatings shall not be used on
buried netallic piping. This prohibition includes unbonded pol yner w aps
or tubes.

.4.7.3 I nspection of Pipe Coatings

Once the pipeline or vessel is set in the trench, an inspection of the
coating shall be conducted. This inspection shall include electrica
hol i day detection as described in paragraph TESTS AND MEASUREMENTS.

.4.7.4  Above Gound Piping System

Above ground piping shall be given two coats of exterior oil paint.

Surface preparation shall be as recommended by pai nt manufacturer, except
as follows: ferrous, shop prined surfaces shall be touched up with ferrous
nmetal primer; surfaces that have not been shop primed shall be sol vent

cl eaned; surfaces that contain |oose rust, m| scale, or other foreign
subst ances shall be mechanically cl eaned by power wire brushing and prined
with ferrous netal prinmer; and prined surfaces shall be finished with two
coats of exterior oil paint or vinyl paint.

.4.8 Pr ef or med Sheat hs

Prefornmed sheaths for encapsul ating electrical wire splices to be buried
underground shall fit the insulated wires entering the spliced joint.

.4.9 Epoxy Potting Conpound

Epoxy potting conpound for encapsulating electrical wire splices to be
buri ed underground shall be a two package system nade for the purpose.

.4.10 Backfill Shields

Backfill shields shall consist of approved pipeline wapping or fiberglass
reinforced, coal-tar inpregnated tape, or plastic weld caps, specifically
nmade for the purpose.
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2.4.11 El ectrical Tape
Pressure-sensitive vinyl plastic electrical tape shall conformto UL 510.
2.4.12 Cabl e Marker Tape

Traceabl e marker tape shall be manufactured for the purpose and clearly
| abel ed "Cat hodic Protection Cable Buried Bel ow

2.4.13 Electrically Isolating Pipe Joints

El ectrically isolating pipe joints for above or bel ow ground use shall be
[flexible, mechanical pipe couplings of an electrically isolating type
consi sting of bolted or conpression design provided with electrically
isolating joint harness if required to provide pull-out strength]

[flexible, integral electrically isolating pipe couplings designed for
field installation by nmeans of a swagi ng system and providing pull-out
strength with a factor of safety] [nonflexible flanged type electrically
isolating pipe joints to be field assenbled] [nonflexible factory assenbl ed
electrically isolating pipe joints designed with stub ends for installation
by wel ding and providing pull-out strength with a factor of safety].

2.4.13.1 Threaded Fittings

Threaded type electrically isolating pipe joints shall have nol ded plastic
screw threads and be used above ground only. Machined plastic screw
threads shall not be used.

2.4.13.2 Electrically Isolating Pipe Joints

El ectrically isolating pipe joints shall be of a type that is in regular
factory production.

2.4.14 El ectrically Conductive Couplings

El ectrically conductive couplings shall be of a type that has a published
maxi mum el ectrical resistance rating given in the manufacturer's
l[iterature. Cradles and seals shall be of a type that is in regular
factory production nade for the purpose of electrically isolating the
carrier pipe fromthe casing and preventing the incursion of water into the
annul ar space.

2.4.15 Joint and Continuity Bonds

Bonds shall|l be provided across joints or any electrically discontinuous
connections in the piping, and other pipes and structures with other than
wel ded or threaded joints included in this cathodic protection system
Unl ess ot herw se specified, bonds between structures and across joints in
pi pe with other than wel ded or threaded joints shall be with No. 4 AWG
stranded copper cable with pol yethyl ene insulation. Bonds between
structures shall contain sufficient slack for any antici pated novenent
bet ween structures. Bonds across pipe joints shall contain a m ni rumof 4
inches of slack to allow for pipe novenent and soil stress. Bonds shall be
attached by exothermic welding. Exothermic weld areas shall be insulated
wi th coating conmpound and approved by the Contracting Oficer. Continuity
bonds shall be installed as necessary to reduce stray current interference.
Addi tional joint bonding shall be done where determ ned during
construction or testing or as directed. Joint bonding shall include
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excavation and backfilling. There shall be a m ninumof 2 continuity bonds
bet ween each structure and other than wel ded or threaded joints.

El ectrical continuity shall be tested across joints with other than wel ded
or threaded joints and across netallic portions of sewage |ift stations and
wat er booster stations.

2.4.15.1 Resi st ance Bonds

Resi st ance bonds shall be adjusted for mnimuminterference while achieving
the criteria of protection. Alternate nethods may be used when approved.

2.4.15.2 Stray Current Measurenents

Stray current measurements shall be performed as indicated. Alternate
nmet hods may be used when approved. The stray current test report shal
indicate |location of test, type of pipes tested, nethod of testing, [ ].

2.4.16 El ectrical Isolation of Structures

Isolating fittings, including isolating flanges and couplings, shall be
installed above ground. As a mnimm isolating flanges or unions shall be
provided at the follow ng | ocations:

a. Connection of new piping to existing pipes.

Additionally, isolation shall be provided between new pipe |ines and
foreign pipes that cross the newlines within 10 feet.

2.5 LEAD W RE CONNECTI ONS

Lead wire to structure connections shall be by exothermi c wel ding process.
Wel d charges made specifically for use on cast iron shall be used on cast
iron pipe. A backfill shield filled with a pipeline mastic seal ant or
material conpatible with the coating shall be placed over the weld
connection and shall cover the exposed netal adequately.

PART 3 EXECUTI ON
3.1 CRI TERI A OF PROTECTI ON

Acceptance criteria for determ ning the adequacy of protection on a buried
pi pe shall be in accordance with NACE RP0169, and NACE RP0193, and as
speci fied bel ow

3.1.1 Iron and Stee

The foll owing nethod a. shall be used for testing cathodic protection
voltages. |If nore than one nmethod is required, nmethod b. shall be used:

a. A negative voltage of at least minus 850 mllivolts as neasured
bet ween the pipe or tank and a saturated copper-copper sul phate
reference el ectrode contacting the (electrolyte) earth directly
over the pipe. Deternmination of this voltage shall be nade with
the cathodic protection systemin operation. Voltage drops shal
be considered for valid interpretation of this voltage
nmeasurenent. A mininumof mnus 850 mllivolts "instant off"
potential between the structure being tested and the reference
cell shall be achieved over 95 percent of the area of the
structure. Adequate nunber of neasurenents shall be obtained over
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the entire structure, pipe, tank, or other nmetallic conmponent to
verify and record achi evement of minus 850 mllivolts "instant
off". This potential shall be obtained over 95 percent of the
total netallic area without the "instant of f" potential exceeding
1200 millivolts.

b. A mininmmpolarization voltage shift of 100 nillivolts as measured
bet ween the pipe or tank and a saturated copper-copper sul phate
reference el ectrode contacting the earth directly over the pipe.
This polarization voltage shift shall be determ ned by
interrupting the protective current and nmeasuring the polarization
decay. Wien the protective current is interrupted, an i nmedi ate
voltage shift will occur. The voltage reading, after the
i medi ate shift, shall be used as the base reading fromwhich to
nmeasure pol ari zati on decay. Measurenents achieving 100 mllivolts
shal | be made over 95 percent of the netallic surface

3.2 GROUND BED | NSTALLATI ON
3.2.1 Shal | ow Ground Beds

Shal | ow ground beds shall contain size and quantity of anodes designed to
neet performance criteria of the cathodic protection systemat an initial
operating current output density not exceeding 50 percent of naximum
recommended current output density.

3.2.1.1 Hori zontal |y Buried Bare Anodes

Hori zontal | y buried bare anodes shall be bedded on and covered with
netal | urgi cal coke breeze in a trench excavated for the purpose at depths,
spaci ng and | ocations as shown. Anodes shall be conpletely surrounded by
the backfill at bottom sides, and top for a distance of not |ess than 4
inches. Backfill shall be comnpacted.

3.2.1.2 Vertically Buried Bare Anodes
Vertically buried bare anodes shall be installed in vertical holes in the
ground having a depth, spacing, and |l ocation shown. The holes in the
ground shall be sufficiently large to provide an annul ar space around the
anode not less than 4 inches. The anodes shall be centered in the hole and

backfilled with cal ci ned petrol eum coke breeze or netallurgical coke
breeze. Backfill shall be conpacted.

3.2.1.3 Hori zontal |y Buried Cani ster-Contained Anodes

Hori zontal |l y buried canister-contained anodes shall be buried in a trench
excavated for the purpose at depths, spacing, and |ocations shown.

3.2.1.4 Cabl e Protection
Positive cable to the ground bed and negative cable to the pipe to be
protected shall be buried a m nimum depth of 30 inches except where above
ground construction utilizing conduit is used.

3.2.1.5 Mul ti pl e Anode Systens

The anodes shall be buried vertically.

3.3 M SCELLANEQUS | NSTALLATI ON
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3.

3.1 Rectifier Installation

Mounting shall be as shown.

.3.2 W re Connections

.3.2.1 Wre Splicing

Connecting wire splicing shall be nade with copper conpression connectors
or exothermic welds, follow ng instructions of the manufacturer.
Split-bolt type connectors shall not be used.

.3.2.2 St eel Surfaces

Connections to netal tanks shall be nade by exotherm c weld nethods as
manuf actured by an approved manufacturer for the type of tank. Connections
to pipes shall be exothermic unless indicated otherwi se. Electric arc

wel ded connections and ot her types of wel ded connections to ferrous pipe
and structures shall be approved before use.

. 3.3 Pi pe Joints

.3.3.1 El ectrical Continuity

Under ground pi pe shall be electrically continuous except at places where
electrically isolating joints are specified. Pipe joined by neans ot her
than wel ding shall neet the followi ng electrical continuity requirenents:

a. Mechanical joints that are not factory designed to provide
el ectrical continuity shall be bonded by installing a netallic
bond across the joint. The bonding connections shall be nade by
t he exotherm c wel di ng process.

b. Mechanical joints designed to provide electrical continuity may be
used.

.3.3.2 Coat i ng

Mechani cal joints and fittings of either the electrically conductive or
insulating type shall be coated with an underground type dielectric coating
system \Where external electrical continuity bonds are installed across
nmechani cal joints, bare or exposed netal, welds, bare wire and exposed
coupling parts shall be coated with a coating system

.3.3.3 El ectrical Isolation of Structures

El ectrical isolation of structures shall be as foll ows:

a. |Isolating Fittings: |Isolating flanges and couplings shall be
i nstall ed aboveground, or w thin manhol es, wherever possible, but
an isolating device that electrically separates a pipeline shal
not be installed in a confined area where a conbusti bl e at nosphere
may collect unless precautions are taken to prevent arcing such as
by means of externally |ocated surge arresters, grounding cells,

or other neans. |Isolating flanges and couplings in lines entering
bui |l di ngs shall be located at |east 12 inches above grade or floor
| evel . Pipelines entering buildings either bel ow or above ground
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3.

shall be electrically isolated fromthe structure wall with an
electrically isolating wall sleeve.

d. Fuel : Electrical isolation shall be provided in each pipe at the
buil ding and at the tank as shown.

3.4 Dissimlar Metals

Buried piping of dissimlar netals including new and ol d steel piping,
excepting valves, shall be electrically separated by neans of electrically
insulating joints at every place of connection. The insulating joint,

i ncludi ng the pipes, shall be coated with an underground type dielectric
coating for a m nimum di stance of 10 dianeters on each side of the joint.

.3.5 Casi ng

Where a pipeline is installed in a casing under a roadway or railway, the
pi peline shall be electrically isolated fromthe casing, and the annul ar
space seal ed agai nst incursion of water

.3.6 Test Stations

Test stations shall be of the type and |ocati on shown and shall be curb box
nmounted. Buried electrically isolating joints shall be provided with test
Wi re connections brought to a test station. Changes in designated |ocation
shal | have prior approval. Unless otherwi se shown, other test stations
shal | be | ocated as foll ows:

a. At 1,000 foot intervals or |ess.
b. \Where the pipe or conduit crosses any other nmetal pipe.
c. At both ends of casings under roadways and rail ways.

d. Were both ends of an insulating joint are not accessible above
ground for testing purposes.

.4 TESTS AND MEASUREMENTS

4.1 Basel i ne Potentials

Each test and neasurement will be w tnessed by the Contracting O ficer.
The Contractor shall notify the Contracting O ficer a mninumof 5 working
days prior to each test. After backfill of the pipe and anodes is

conpl eted, but before the anodes are connected to the pipe , the static
potential -to-soil of the pipe shall be nmeasured. The |ocations of these
neasurenents shall be identical to the |ocations specified for pipe-
to-reference el ectrode potential neasurenents.

.4.2 I sol ati on Testing

Bef ore the anode systemis connected to the pipe and tank, an isolation
test shall be nmade at each isolating joint or fitting. This test shal
denonstrate that no netallic contact, or short circuit exists between the
two i solated sections of the pipe or tank. Any isolating fittings
installed and found to be defective shall be reported to the Contracting
Oficer.
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3.4.2.1 | nsul ati on Checker

An isolating joint that is good will read full scale on the neter; if an
isolating joint is shorted, the meter pointer will be deflected at near
zero on the nmeter scale. Location of the fault shall be determ ned from
the instructions and the joint shall be repaired. |If an isolating joint is
| ocated inside a vault, the pipe shall be sleeved with insulator when
entering and | eaving the vault.

3.4.2.2 Cat hodi ¢ Protection Mter

Continuity is checked across the isolated joint after the test lead wire is
shorted together and the nmeter adjusted to scale. A full scale deflection
indicates the systemis shorted at sonme location. The Mddel 601 verifies
that the particular insulation under test is good and the Mdel B3A2
verifies that the systemis isolated. |If the systemis shorted, further
testing shall be perfornmed to isolate the |ocation of the short.

3.4.3 Anode Qut put

After the rectifier is energized, the current output of the individua
anode | eads shall be nmeasured by using an approved nethod. This may be
done with a shunt and MWV neter, a | owresistance ameter, or a clanp-on
mlliameter. The total current shall be measured and conpared to the sum
of all anode currents and to the rectifier output current. |f an

i ndi vi dual anode output current meets or exceeds the recomrended out put for
that anode, the systemshall be turned down or bal ancing resistors
installed. Calculation of the wattage of the resistors shall be sufficient
to handl e the maxi mum | oad which will be encountered on the anode | ead.

Al'l measurenents obtained, the date, time, and | ocations of al

measurements shall be recorded.

3.4.4 El ectrode Potential Measurements

Upon conpletion of the installation and with the entire cathodic protection
systemin operation, electrode potential neasurenents shall be made using a
copper - copper sul phate reference el ectrode and a potentioneter-voltneter,
or a direct current voltneter having an internal resistance (sensitivity)
of not | ess than 10 megohns per volt and a full scale of 10 volts. The

| ocations of these neasurenents shall be identical to the |ocations used
for baseline potentials. The values obtained and the date, tine, and

| ocati ons of measurenents shall be recorded. No |ess than 8 measurenents
shal | be nade over any length of Iine or conponent. Additiona

nmeasurenments shall be nmade at each distribution service riser, with the
reference el ectrode placed directly over the service line.

3.4.5 Locati on of Measurenents
3.4.5.1 Coat ed Pi ping or Conduit

For coated piping or conduit, measurements shall be taken fromthe
reference el ectrode located in contact with the earth, directly over the

pi pe. Connection to the pipe shall be nade at service risers, valves, test
| eads, or by other neans suitable for test purposes. Pipe to soi

potenti al nmeasurenents shall be made at intervals not exceeding 100 feet.
The Contractor may use a continuous pipe to soil potential profile in lieu
of 2.5 ft interval pipe to soil potential nmeasurements. Additiona

nmeasur ements shall be nmade at each distribution service riser, with the
reference el ectrode placed directly over the service line adjacent to the

SECTI ON 13112A Page 20



Construct Hydrant Fuel System M not AFB, North Dakota

3.

3.

3.

riser. Potentials shall be plotted versus distance to an approved scal e.
Locations where potentials do not neet or exceed the criteria shall be
identified and reported to the Contracting Oficer.

4.6 Casing Tests

Before final acceptance of the installation, the electrical separation of
carrier pipe fromcasings shall be tested and any short circuits corrected.

4.7 Interference Testing

Before final acceptance of the installation, interference tests shall be
made with respect to any foreign pipes and tanks in cooperation with the
owner of the foreign pipes and tanks. A full report of the tests giving
all details shall be made.

4.8 Hol i day Test

Any danmage to the protective covering during transit and handling shall be
repaired before installation. After field coating and w appi ng has been
applied, the entire pipe shall be inspected by an electric holiday detector
with inpressed current in accordance with NACE RP0188 using a full ring,
spring type coil electrode. The holiday detector shall be equipped with a

bell, buzzer, or other type of audible signal which sounds when a holiday
is detected. Holidays in the protective covering shall be repaired upon
detection. COccasional checks of holiday detector potential will be made by

the Contracting Oficer to deternmine suitability of the detector. Labor,
materi als, and equi pnent necessary for conducting the inspection shall be
furni shed by the Contractor. The coating systemshall be inspected for
hol es, voids, cracks, and other damage during installation.

.4.9 Recor di ng Measurenents

Al'l pipe- and tank- to-soil potential neasurenents including initia
potentials where required shall be recorded. The Contractor shall | ocate,
correct and report to Contracting Officer any short circuits to foreign

pi pes or tanks encountered during checkout of the installed cathodic
protection system Pipe- and Tank- to-soil potential neasurenments are
required on as many structures as necessary to deternine the extent of
protection or to locate short-circuits.

.5 TRAI NI NG COURSE

The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Oficer. The training period shall consist
of a total of 16 hours of normal working tine and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
field instructions shall cover all of the itens contained in the operating
and mai ntenance instructions, as well as denonstrations of routine

mai nt enance operations, including testing procedures included in the

mai nt enance instructions. At |least 14 days prior to date of proposed
conduction of the training course, the training course curriculumshall be
submitted for approval, along with the proposed training date. Training
shal | consist of denobnstration of test equipnent, providing forns for test
data and the tol erances which indicate that the system works satisfactorily.

-- End of Section --
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SECTI ON 13120A

STANDARD METAL BUI LDI NG SYSTEMS
01/ 02

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSOCI ATI ON (AA)
AA Desi gn Manual (2000) Al umi num Desi gn Manual :
Specification & Guidelines for Al um num
Structures
AA Standards & Data (1997) Al umi num St andards and Data
AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC ASD Spec S335 (1989) Specification for Structural Steel
Bui I dings - Al owable Stress Design,
Pl asti c Design

Al SC FCD (1995a) Quality Certification Program

Al SC S303 (2000) Code of Standard Practice for Steel
Bui | di ngs and Bri dges

Al SC S329 (1985) All owabl e Stress Design
Specification for Structural Joints Using
ASTM A325 or A490 Bolts

Al SC Pub No. S342L (1993) Load and Resi stance Factor Design
Specification for Structural Steel
Bui | di ngs

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI Col d- Formed Ml (1996) Col d- Forned Steel Design Manual

AMERI CAN SCOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 252 (1998) Wl ded and Seaml ess Steel Pipe Piles

ASTM A 325 (2000) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ninum Tensil e
Strength

ASTM A 36/ A 36M (2000a) Carbon Structural Steel

ASTM A 463/ A 463M (2000) Steel Sheet, Al um num Coated, by

the Hot-Di p Process
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

Hydrant Fuel

490

490M

500

501

529/ A 529M

53/ A 53M

570/ A 570M

572/ A 572M

588/ A 588M

606

607

618

653/ A 653M

792/ A 792M

209

221

241/ B 241M

System M not AFB, North Dakota

(2000) Heat-Treated Steel Structural
Bolts, 150 ksi M nimum Tensile Strength

(2000) Hi gh-Strength Steel Bolts, C asses
10.9 and 10.9.3, for Structural Steel
Joints (Metric)

(1999) Col d- Forned Wl ded and Seani ess
Carbon Steel Structural Tubing in Rounds
and Shapes

(1999) Hot - Fornmed Wl ded and Seaml ess
Carbon Steel Structural Tubing

(2000) Hi gh-Strength Car bon- Manganese
Steel of Structural Quality

(2001) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed, Wel ded and Seanl ess

(1998) Steel, Sheet and Strip, Carbon,
Hot-Rol l ed, Structural Quality

(2000a) High-Strength Low Al |l oy
Col unbi um Vanadi um Structural Steel

(2000a) Hi gh-Strength Low Al l oy Structural
Steel with 50 ksi (345 MPa) M ninmum Yield
Point to 4 in. (100 M) Thick

(1998) Steel, Sheet and Strip,

H gh-Strength, Low Alloy, Hot-Rolled and
Cold-Rolled, with Inproved At nospheric
Corrosi on Resistance

(1998) Steel, Sheet and Strip,

H gh- Strength, Low Al l oy, Col unbi um or
Vanadi um or Both, Hot-Rolled and

Col d- Rol | ed

(1999) Hot-Formed Wl ded and Seaml ess
H gh-Strength Low Al l oy Structural Tubing

(2000) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron Alloy-Coated
(Gl vanneal ed) by the Hot-Di p Process

(1999) Steel Sheet, 55% Al um num Zi nc
Al | oy- Coated by the Hot-Di p Process

(2000) Al umi num and Al unmi num Al | oy Sheet
and Pl ate

(2000) Al umi num and Al uni num Al | oy
Extruded Bars, Rods, Wre, Profiles, and
Tubes

(2000) Al umi num and Al unmi num Al | oy
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ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

Hydrant Fuel

308/ B 308M

429

1289

518

578

612

991

1308

1654

2244

2247

2794

3359

4141

4214

4397

522
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Seaml ess Pi pe and Seam ess Extruded Tube

(2000) Al umi num Al |l oy 6061-T6 Standard
Structural Profiles

(2000) Al umi num Al |l oy Extruded Structura
Pi pe and Tube

(1998) Faced Rigid Cellular
Pol yi socyanurate Thernal |nsul ation Board

(1998) Steady-State Heat Flux Measurenents
and Therrmal Transm ssion Properties by
Means of the Heat Fl ow Meter Apparatus

(1995) Rigid, Cellular Polystyrene Thernal
| nsul ation

(2000) M neral Fiber Block and Board
Thermal | nsul ati on

(1998) Flexible @ ass Fiber Insulation for
Pr e- Engi neered Metal Buil dings

(1987; R 1998) Effect of Household
Chemicals on O ear and Pignmented O ganic
Fi ni shes

(1992) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
Envi ronment s

(1995) Cal cul ation of Color Differences
fromlnstrunentally Measured Col or
Coor di nat es

(1999) Testing Water Resistance of
Coatings in 100% Rel ative Hum dity

(1993; R 1999el) Resistance of Organic
Coatings to the Effects of Rapid
Def ormati on (I npact)

(1997) Measuring Adhesion by Tape Test

(1995) Satandard Practice for Conducting
Accel erat ed Qut door Exposure Tests of
Coat i ngs

(1998) Eval uating Degree of Chal ki ng of
Exterior Paint Filns

(1996) Pol yet hyl ene Sheeting for
Construction, Industrial, and Agricul tural
Appl i cations

(1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs
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ASTM D 523 (1989; R 1999) Specul ar d oss

ASTM D 5894 (1996) Standard Practice for Cyclic Salt
Fog/ UV Exposure of Painted Metal,
(Al'ternating Exposures in a Fog/Dry
Cabi net and a UV/ Condensati on Cabi net)

ASTM D 610 (1995) Evaluating Degree of Rusting on
Pai nted Steel Surfaces

ASTM D 714 (1987; R 1994el) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM E 84 (2000a) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 96 (2000) water Vapor Transmi ssion of
Materi al s

AMERI CAN SCCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (1998) M ni num Desi gn Loads for Buil di ngs
and Ot her Structures

AMERI CAN VELDI NG SCOCI ETY ( AW5)
AWS D1.1 (2000) Structural Welding Code - Steel
FEDERAL EMERGENCY MANAGEMENT AGENCY ( FEMA)

FENVA 302 (Feb 1998) NEHRP Recommended Provi sions
for Seism c Regul ations for New Buil dings
and Other Structures

MATERI AL HANDLI NG | NDUSTRY ( MHI)
VH CMAA 70 (1994) Electric Overhead Traveling Cranes

METAL BUI LDI NG MANUFACTURERS ASSQOCI ATI ON ( MBVAR)

MBMA Low Ri se Manual (1996) Low Ri se Building Systens Mnual
SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOC!I ATI ON
( SMACNA)

SMACNA Arch. Manual (1993; FErrata; Addenda Cct 1997)

Architectural Sheet Metal Manual

U S. ARW CORPS OF ENG NEERS (USACE)

TI 809-04 (1998) Seismic Design for Buildings

TI 809-07 (1998) Design of Col d-Fornmed Load Bearing
Steel Systenms and Masonry Veneer/ St eel
Stud Walls
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UNDERWRI TERS LABORATORI ES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift
Resi stance of Roof Assenblies

1.2 SUBM TTALS

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnittal for the Governnent. The follow ng shall be
submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Drawi ngs; G ED

Detail drawi ngs consisting of catal og cuts, design and erection
drawi ngs, and an isonetric view of the roof show ng the design
wi nd uplift pressure and di nensi ons of edge and corner zones.
Shop painting and finishing specifications. Anchor bolt placenent
pl an and col umm reacti ons.

SD- 03 Product Data
Desi gn Analysis; GED

Desi gn anal ysis (building and foundations including anchor bolt
pl ans) as one package with the drawi ngs. Include foundation
analysis only if foundation redesign is required.

I nstruction Manuals; G ED

Manufacturer's literature for individual building conponent
syst ens.

Erection; G ED

Manufacturer's erection instruction and erection draw ngs
descri bing the preparation requirenents, assenbly sequence,
tenporary bracing, shoring, and related infornmation necessary for
erection of the nmetal building including its structural franework
and conponents.

Qualifications;

Qualifications of the manufacturer, the manufacturer's
Representative when one is used, and qualifications and experience
of the building erector. A brief list of |ocations where
bui l di ngs of simlar design have been used shall be included with
the detail drawi ngs and shall also include infornmation regarding
date of conpletion, nane and address of owner, and how the
structure is used.

SD- 04 Sanpl es

Accessories; G ED
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One sanple of each type of flashing, trim closure, cap and
simlar items. Size shall be sufficient to show construction and
configuration.

Roofing and Siding; GED

One piece of each type and finish (exterior and interior) to be
used, 9 inches long, full width. The sanple for factory col or
finished covering shall be acconpanied by certified |aboratory
test reports showing that the sheets to be furni shed are produced
under a continuing quality control programand that a
representative sanple consisting of not less than 5 pieces has
been tested and has net the quality standards specified for
factory color finish

Fasteners; G ED

Two sanpl es of each type to be used, with statenment regarding
i ntended use. If so requested, random sanples of bolts, nuts, and
washers as delivered to the job site shall be taken in the
presence of the Contracting O ficer and provided to the
Contracting O ficer for testing to establish conpliance with
speci fied requirenents.
I nsul ation; G ED

One piece of each type to be used, and descriptive data covering
installation.

Gaskets and | nsul ati ng Conpounds; G ED
Two sanpl es of each type to be used and descriptive data.
Seal ant; G ED

One sanple, approximtely 1 pound, and descriptive data.

VWal | Liners; GED

One piece, 9 inches long, full w dth.

SD-07 Certificates

Met al Buil di ng Systens;

a. A Certificate fromthe netal building manufacturer stating
that the netal building was designed froma conplete set of the
contract drawi ngs and specifications and that the building
furni shed complies with the specified requirenents.

b. MIIl certification for structural bolts, framng steel,
roofing and siding, and steel wall |iner panels.

c. Warranty certificate. At the conpletion of the project the
Contractor shall furnish signed copies of the 5-year Warranty for
Metal Building System a sanple copy of which is attached to this
section, the 20-year Manufacturer's Material Warranties, and the
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1

Manuf acturer's 20-year System Weat herti ght ness Warranty when one
i s required.

I nsul ati on; G ED

Certificate attesting that the polyisocyanurate insulation
furni shed for the project contains recovered material, and show ng
an estimted percent of such recovered naterial

3 GENERAL REQUI REMENTS

The netal building system covered under this specification shall be
provi ded by a single manufacturer and shall include all conponents and
assenblies that forma building. Structural Standing Seam Metal Roofing
System when specified, shall be furnished as part of a single

manuf acturer's system

. 3.1 Bui | di ng Configuration

Bui | di ngs shall have structural steel main building frames, and secondary
fram ng including purlins and girts, engineered and fabricated by the
bui l di ng systens supplier. Buildings shall have vertical steel walls and
gabl e roof systemincluding gutters and downspouts. Roof slope shall be as
shown on the drawi ngs. The Generator Building shall be a single-span
structure with self-framng end and side walls. An internmediate rigid
frame shall be supplied as indicated on the drawings if required to neet
design requirenents. The Punphouse shall be a single span structure with
rigid frames. Exterior doorsandl ouvers shall be included in the netal
buil di ng system Buil di ng di nensions shall be not |ess than those

i ndicated. The m nimuminside clear dinensions shall be as shown on the
dr awi ngs.

.3.2 Qualifications

.3.2.1 Manuf act ur er

Met al building shall be the product of a recognized steel building systens
manuf act urer who has been in the practice of manufacturing steel building
systens for a period of not |less than 5 years. The manufacturer shall be
chiefly engaged in the practice of designing and fabricating steel building
systens. The nmanufacturer shall be certified under the Metal Building
Systens (MB) Certification Program AISC FCD. Structural fram ng and
covering shall be designed by a |icensed Professional Engi neer experienced
in design of this work.

.3.2.2 Installer

Erector shall have specialized experience in the erection of steel building
systens for a period of at |east 3 years. Framng shall be erected in
accordance with MBMA Low Ri se Manual, comon industry practices and
erection instructions describing the basic sequence of assenmbly, temporary
bracing, shoring, and related informati on necessary for erection of the
netal building including its structural framework and conponents. The
erector shall furnish tenporary guys and braci ng where needed for squaring,
pl unbi ng, and securing the structural fram ng against |oads acting on the
exposed fram ng, such as wind | oads and seismc forces, as well as |oads
due to erection equi prment and erection operation. Bracing furnished by the
manuf acturer for the netal building systemshall not be assuned to be
adequate during erection. Structural nmenbers shall not be field cut or
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altered without approval of the metal building nmanufacturer. Welds,
abrasi ons, and surfaces not shop prined shall be prinmed after erection.

1.3.2.3 Manuf acturer's Representative

A representative designated by the building manufacturer, who is famliar
with the design of the building supplied and experienced in the erection of
metal buildings simlar in size to the one required under this contract,
shal |l be present at the job site during construction, fromthe start of the
structural framng erection until conpletion of the installation of the
exterior covering, to assure that the building is erected properly.

1.4 DESI GN REQUI REMENTS

Criteria and definitions shall be in accordance with MBVMA Low R se Manual
except criteria for seismc | oads which shall be in accordance with FEVA 302
and all other | oads and | oad conbi nati ons in accordance with ASCE 7.

1.4.1 Dead Loads

The dead | oad shall consist of the weight of all permanent construction
such as roof, fram ng, covering nenbers and all other materials of the
bui |l di ng system

1.4.2 Col | ateral Loads

Col l ateral |oad of 4 pounds per square foot shall be applied to the entire
structure to account for the weight of additional permanent materials other
than the building system such as sprinklers, nmechanical systens,

el ectrical systenms, hung partitions, and ceilings. This allowance does not
i nclude the wei ght of hung equi prrent wei ghi ng 50 pounds or nore. Equi prent
| oads of 50 pounds or nore shall be shown on the shop (detail) draw ngs and
the structure (frame, purlins, girts) shall be strengthened as required.
See the nechanical and el ectrical sheets for suspended equi pnment in the
punphouse and generator buildings. The Contractor is responsible for

provi ding the buil ding manufacturer the magnitude and approxi mate | ocation
of all concentrated | oads greater than 50 pounds before design of the
bui | di ng commences.

1.4.3 Roof Live Loads

1.4.3.1 Uni f or m Loads
Uni formroof live |oads, including maintenance traffic and construction
| oads, of 20 pounds per square foot, shall be determ ned and applied in
accordance with ASCE 7.

1.4.3.2 Concentrat ed Loads
In addition to ASCE 7 roof live |oads, a mninum design concentrated | oad
of 300 pounds shall be used to simulate a construction |oad on roof panels.
The concentrated | oad shall be applied at the panel mdspan and shall be
resisted by a single standing seam netal roof panel, or a 24 inches wi de
corrugated netal panel, assunmed to be acting as a beam The undef orned
shape of the panel shall be used to determne the section properties.

1.4.4 Roof Snow Loads

The desi gn roof snow | oads, including effects of drifting, shall be
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determned and applied in accordance with ASCE 7 using a ground snow | oad
of 35 psf, a thermal factor of 1.1, and an imnportance factor of 1.2.

1.4.5 W nd Loads

W nd pressures shall be conputed and applied in accordance with ASCE 7
using a basic wind speed of 90 nph (3 second gust), and inportance factor
of 1.15, and exposure C.

1.4.6 Sei snm ¢ Loads

Seism ¢ | oads shall be conputed in accordance with Tl 809-04 using a short
peri od spectral acceleration (Ss) of 0.08, a one second spectra
accel eration (S1) of 0.02 and Seism c Design Category A..

1.4.7 | npact Loads

| npact | oads due to cranes shall be applied as indicated in MBVA Low Ri se
Manual

1.4.8 Foundat i ons

Foundati ons have been designed for an all owabl e soil bearing pressure of
2000 psf for isolated footings and 1800 psf for strip footings a nininmm
bottom of footing depth of 6'-0" below finish floor elevation, a factor of
safety of 1.5 for overturning, sliding and uplift, and a concrete
compressive strength as specified in Section 03300 CAST-I N PLACE STRUCTURAL
CONCRETE. The foundati on was desi gned using estimted reactions for
avai | abl e buil dings nmeeting the project requirenments, controlling reactions
are indicated on the drawi ngs. The anchor bolts and any necessary shear
transfer elements shall be designed and provided by the Contractor for the
reactions of the supplied building. |If the reactions of the building
supplied by the Contractor exceed the indicated design reactions, the
Contractor shall design and provide a foundation adequate to resist the
reactions at no additional expense to the Governnment. Any
Contractor-desi gned foundation shall naintain the basic features of the
ori gi nal design and shall be designed by a Regi stered Professiona

Engi neer. All design calculations shall be subnmitted for approval.

1.4.9 Fram ng and Structural Menbers

Structural steel nenbers and their connections shall be designed in
accordance with Al SC ASD Spec S335 or Al SC Pub No. S342L. Structura

col d-formed steel fram ng nmenbers and their connections shall be designed
in accordance with TI 809-07. Al um num structural nenbers and their
connections shall be designed in accordance with AA Design Manual. Maxi mum
defl ection under applied live |oad, snow, or wind |load shall not exceed
1/180th of the span length. Menbers with openings in their webs shall be
designed with consideration of the additional stresses which will result
due to the openings. Deflections of the steel fram ng above and al ong the
side of comercially framed door openings shall be [imted to a maxi mum

al | onabl e defl ection of 1/360 of the opening width to ensure proper
operation of the doors. The contractor shall include the |oads that the
door transfers to the building frame in the design. Franed openi ngs shal
be designed to structurally replace the covering and fram ng displ aced.
The subpurlin and/or purlin spacing shall not exceed 30 inches on centers
at the corner, edge and ridge zones, and 5 foot maxi mum on centers for the
remai nder of the roof. The maxi mum defl ection of steel fram ng that
provides |l ateral support for masonry veneer panels shall be 1/600 of the
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hei ght of fram ng span.
1.4.10 Roofi ng and Si di ng

Except as otherw se specified, steel roofing and siding shall be designed
in accordance with AISI Cold-Formed wnl. Al um numroofing and siding shal
be designed in accordance with AA Standards & Data. Section nodul us and
nmonent of inertia of alum num sheet shall be determ ned for actual cross
section di mensions by the conventional methods for actual design stresses
and by effective width concept for deflection in accordance with AA Design
Manual .  Maxi num defl ection for wall and roof panels under applied live

| oad, snow or wi nd | oads shall not exceed 1/180th of the span |length. The
design analysis shall establish that the roof, when defl ected under | oading
combi nations, shall not result in ponding. Maxinumdeflections shall be
based on sheets continuous across two or nore supports with sheets
unfastened and fully free to deflect. The calculated deflection fromthe
concentrated | oad shall not exceed 1/180 of the span |ength. The nethods
for resisting lateral |oads shall be cross-bracing, rigid franmes, or w nd
col ums.

1.4.11 Provisions for Gutters And Downspouts

Gutters and downspouts shall be designed according to the requirenments of
SMACNA Arch. Manual for storns which should be exceeded only once in 5
years and with adequate provisions for thermal expansion and contracti on.
Supports for gutters and downspouts shall be designed for the anticipated
| oads. Roof drainage systemto withstand rainfall intensity of that has
been designed for local conditions in inches per hour, with 5 mnute
durati on.

1.4.12 Provi sions for Louvers

Louvers shall be fixed-bl ade type designed for a m ni mum net open area of
as indicated on the drawings. Louvers shall be rainproof, and to resist
vi brati on.

1.4.13 Drift Provisions

Lateral deflections, or drift, at the roof level of a structure in relation
to the floor or slab on grade, caused by deflection of horizontal force
resisting el enents, shall conformto MBVA Low Ri se Manua

1.4.14 Cr anes

The Punphouse shall be designed for a 1 ton capacity bridge crane, service
classification A (infrequent service). Crane |ocation shall be as

i ndi cated on the contract drawi ngs. The crane | oads shall be obtained from
the crane manufacturer and shall be applied per MBVA Low Ri se Manual for
the design of the crane runways and supports. The cranes, girders, rails,
end trucks, stops, and bunpers shall be provided by the crane manufacturer
as specified in Section 14602A CRANES, S| NGLE-d RDER BRI DGE, MONORAI L AND
JI B. The connections which carry the crane vertical and |ateral forces
into the building frames shall be designed by the contractor or the netal
bui I di ng supplier and constructed to allow for the difference in required
erection tol erances between the building frame and the crane support
menbers.

1.4.15 Groundi ng and Li ghtning Protection
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Groundi ng and lightning protection shall be provided as specified in
Section 13100A LI GHTNI NG PRCTECTI ON SYSTEM

1.5 DESI GN ANALYSI S

The design anal ysis shall be the design of a licensed Professional Engineer
experienced in design of this work and shall include conplete cal cul ations
for the building, its conponents, including roofing and siding; and the
foundati ons. Foundations shown on the draw ngs are based on | oads derived
froma representative set of simlar building types. |If the |oads are
exceeded, the Contractor shall obtain the services of a licensed

Pr of essi onal Engi neer and provide a revised design with the design
analysis. Formulas and references shall be identified. Assunptions and
concl usi ons shall be expl ai ned, and cross-referencing shall be clear. Wnd
forces on various parts of the structure, both positive and negative
pressure, shall be calculated with the controlling pressure sunmarized.
Lateral forces due to seisnic |oading shall be cal cul ated and tabul ated for
the various parts and portions of the building. Conputer programred

desi gns shall be acconpani ed by stress values and a letter of
certification, signed by a |icensed Professional Engineer, stating the
design criteria and procedures used and attesting to the adequacy and
accuracy of the design. A narrative of the conputer program delineating
the basi ¢ nmethodol ogy shall be included. Conputer program output shall be
annot at ed and suppl emented with sketches to verify the input and output.
Critical load conditions used in the final sizing of the nenbers shall be
enphasi zed. The design anal ysis shall include the nane and of fice phone
nunber of the designer, who shall function as a point of contact to answer
questions during the detail draw ng review.

1.6 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials other than fram ng
and structural menbers shall be covered with weathertight coverings and
kept dry. Storage accommodations for roofing and siding shall provide good
air circulation and protection from surface staining.

1.7 WARRANTI ES

The Metal Building System conposed of fram ng and structural nenbers,
roofing and siding, gutters and downspouts, accessories, fasteners, trim
and niscel |l aneous building closure itens such as doors and w ndows (when
furni shed by the nmanufacturer) shall be warranted as described bel ow

agai nst material and wor knmanshi p defici enci es, system deterioration caused
by exposure to the el enments and service design | oads, |eaks and wi nd uplift
damage. Any energency tenporary repairs conducted by the owner shall not
negate the warranties.

1.7.1 Prime Contractor's Wathertightness Warranty

The Metal Building Systemshall be warranted by the Contractor on a no
penal sum basis for a period of five years against materials and

wor kmanshi p deficiencies; systemdeteriorati on caused by exposure to the
el enents and/or inadequate resistance to specified service design | oads,
wat er | eaks, and wind uplift damage. The Metal Buil ding System covered
under this warranty shall include but is not limted to the foll ow ng:
fram ng and structural menbers, roofing and siding panels and searns,
interior or exterior gutters and downspouts, accessories, fasteners, trim
flashings and m scel | aneous building closure itens such as doors and
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wi ndows (when furni shed by the manufacturer), connectors, conponents, and
fasteners, and other system components and assenblies installed to provide
a weat hertight system and itens specified in other sections of these
specifications that becone part of the nmetal building system Al materia
and wor kmanshi p deficiencies, systemdeterioration caused by exposure to
the el ements and/or inadequate resistance to specified service design

| oads, water |eaks and wind uplift damage shall be repaired as approved by
the Contracting Oficer. See the attached Contractor's witten warranty
for issue resolution of warrantable defects. This warranty shall warrant
and cover the entire cost of repair or replacenent, including all nmaterial,
| abor, and related markups. The Contractor shall supplenent this warranty
with witten warranties fromthe installer and/or system manufacturer,

whi ch shall be submitted along with Contractor's warranty. However, the
Contractor is ultimately responsible for this warranty. The Contractor's
witten warranty shall be as outlined in attached WARRANTY FOR METAL

BU LDI NG SYSTEMS, and start upon final acceptance of the facility. The
Contractor shall provide a separate bond in an amobunt equal to the
installed total netal building systemcost in favor of the owner
(Governnent) covering the Contractor's warranty responsibilities effective
throughout the five year Contractor's warranty period for the entire neta
bui | di ng system as outlined above.

1.7.2 Manuf acturer's Material and/or System Watherti ghtness Warranti es

The Contractor shall furnish, in witing, the foll owi ng nmanufacturer's
material warranties to the Contracting O ficer which cover all Mtal
Bui | di ng System conponents:

a. A manufacturer's 20 year material warranty warranting that the
speci fied alum num zinc-coated steel, alumnumzinc alloy coated steel or
al um num coated steel will not rupture, structurally fail, fracture,
deteriorate, or becone perforated under nornal design atnospheric
conditions and service design loads. Liability under this warranty shal
be limted exclusively to the cost of either repairing or replacing
nonconform ng, ruptured, perforated, or structurally failed securenent
systemincluding fasteners and coil material.

b. A manufacturer's 20 year exterior material finish warranty on the
factory colored finish warranting that the finish, under normal atnospheric
conditions at the site, will not crack, peel, or delam nate; chalk in
excess of a nunerical rating of eight, as determ ned by ASTM D 4214t est
procedures; or change colors in excess of five CIE or Hunter Lab col or
difference (delta E) units in accordance with ASTM D 2244. Liability under
this warranty is exclusively limted to replacing the defective coated
mat eri al .

1.8 COORDI NATI ON MEETI NG

A coordination neeting shall be held within 45 days after contract award
for mutual understanding of the netal building systemcontract
requirenents. This neeting shall take place at the building site and shal
include representatives fromthe Contractor, the roofing/netal building
system manuf acturer, the roofing/metal building supplier, the erector, the
designer, and the Contracting Oficer. Al itens required by paragraph
SUBM TTALS shal | be di scussed, including applicable standard manufacturer
shop drawi ngs, and the approval process. The Contractor shall coordinate
time and arrangenents for the meeting

PART 2 PRODUCTS
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2.

1 BUI LDI NG COMPONENTS

Each piece or part of the assenbly shall be clearly and legibly marked to
correspond with the draw ngs.

.2 FRAM NG AND STRUCTURAL MEMBERS

Steel 1/8 inch or nore in thickness shall conformto ASTM A 36/ A 36M ASTM
A 529/ A 529M ASTM A 572/ A 572M or ASTM A 588/ A 588M Uncoated steel |ess
than 1/8 inch in thickness shall conformto ASTM A 570/ A 570M ASTM A 606,
or ASTM A 607. (alvani zed steel shall conformto ASTM A 653/ A 653M G 90
coating designation, 0.045 inch m ni mumthickness. Al um num zi nc coated
steel shall conformto ASTM A 792/ A 792M AZ 55 coating designation, )0.045
inch mnimumthickness. Al unm num sheet shall conformto ASTM B 209, 0.032
inch mninmmthickness. Al um num structural shapes and tubes shall conform
to ASTM B 221, or ASTM B 308/ B 308M Structural pipe shall conformto ASTM
A 53/ A 53M ASTM A 252, ASTM A 500, ASTM A 501, ASTM A 618, ASTM B 221,
ASTM B 241/ B 241M or ASTM B 429. Holes for structural connections shall be
made in the shop.

.3 ROOFI NG AND SI DI NG

Roofing and siding shall be either steel or alum numand shall have a
factory col or finish.

. 3.1 Roof i ng

Length of sheets shall be sufficient to cover the entire length of any
unbr oken roof slope unless otherw se approved. Wdth of sheets with
standi ng seansshall provide not |less than 12 inches of coverage in place.
Provi sions shall be made for thermal expansion and contraction consistent
with the type of systemto be used. Panel shall have configurations for
overl appi ng sheets. Roof deck assenblies shall be Cass 90 as defined in
UL 580. Exposed, penetrating fastener nay notbe used. Height of standing
seanms shall be a minimmof 2 inches tal

.3.2 Si di ng

Length of sheet shall be sufficient to cover the entire height of any

unbr oken hei ght of wall surface unl ess otherw se approved. Wdth of sheets
with interlocking ribs shall provide not |ess than 12 inches of coverage in
pl ace. Provisions shall be made for thermal expansion and contraction
consistent with the type of systemto be used. Siding shall have
interlocking ribs for securing adjacent sheets. Siding shall be fastened
to framework using conceal ed fasteners.

.3.3 St eel Panel s

Roofing and Siding shall be zinc-coated steel conform ng to ASTM A 653/ A
653M G 90 coating designation; alum numzinc alloy coated steel conformng
to ASTM A 792/ A 792M AZ 55 coating; or alum numcoated steel conformng to
ASTM A 463/ A 463M Type 2, coating designation T2 E5. Panels shall be
0.024 inch thick mnimm except that when the nmid field of the roof is
subject to design wind uplift pressures of 60 psf or greater or the stee
covering is used as a diaphragm the entire roof system shall have a

m ni mum t hi ckness of 0.030 inch. Prior to shipnent, mll finish panels
shall be treated to inhibit the formation of oxide corrosion. Panels that
have becone wet during shipnment but have not started to oxidize shall be
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dried, and retreated in accordance with manufacturer's standard practice.
2.3.4 Al umi num Panel s

Roofing and Siding shall be alum numalloy conformng to ASTM B 209,
tenmper as required for the form ng operation, mninumO0.032 inch thick.

2.3.5 Factory I nsul ated Panel s

I nsul ated wall panels shall be factory-fabricated units with insulating
core between netal face sheets, securely fastened together and uniformy
separated with rigid spacers, facing of steel or alum num of comnposition
and gauge specified for covering, constructed in a manner that wll

el i m nate condensation on interior of panel. Panels shall have a factory
color finish. Insulation shall be conpatible with adjoining nmaterials;
nonrunni ng and nonsettling; capable of retaining its Rvalue for the life
of the metal facing sheets; and unaffected by extrenes of tenperature and
hum dity. The assenbly shall have a flanme spread rating not higher than
25, and snoke devel oped rating not higher than 450 when tested in
accordance with ASTM E 84. The insulation shall remain odorless, free from
nol d, and shall not become a source of food and shelter for insects.
Panel s shall be not |less than 8 inches wi de and shall be in one piece for
unbr oken wal | hei ghts.

2.3.6 Factory Col or Finish

Panel s shall have a factory appliedpol yvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prinme coat. Color shall nmatch the color indicated on the
drawi ngs. The exterior coating shall be a nomnal 2 m| thickness
consisting of a topcoat of not less than 0.7 nmil dry filmthickness and the
pai nt manufacturer's reconmrended priner of not less than 1.0 m | thickness.
The interior color finish shall consist of a backer coat with a dry film
thickness of 0.5 ml. The exterior color finish shall neet the test
requi rements specified bel ow.

2.3.6.1 Salt Spray Test

A sampl e of the sheets shall withstand a cyclic corrosion test for a

m ni mum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirenment in the test. |Immediately upon renoval of the panel fromthe
test, the coating shall receive a rating of not |ess than 10, no
blistering, as determ ned by ASTM D 714; 10, no rusting, as determ ned by
ASTM D 610 and a rating of 6, over 1/16 to 1/8 inch failure at scribe, as
determ ned by ASTM D 1654.

2.3.6.2 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 1/8 inch
di ameter mandrel, the coating filmshall show no evidence of cracking to
the naked eye.

2.3.6.3 Accel er at ed Weat heri ng, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in a UV/ Condensati on Apparatus in
accordance with ASTM D 4141 for2hours. Exposure conditions shall be as
folows: 8 hours UV/60 degrees C followed by 4 hours CON 45 degrees C. where
W = ultraviolet light (lanps) only and CON equal s condensati on conditions
only. The coatings shall withstand the weat hering test without
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cracking, peeling, blistering, |oss of adhesion of the protective coating,
or corrosion of the base netal. Protective coating that can be readily
renoved fromthe base netal with tape in accordance with ASTM D 3359, Test
Met hod B, shall be considered as an area indicating | oss of adhesion.
Fol | owi ng the accel erated weathering test, the coating shall have a chal k
rating not less than No. 8 in accordance with ASTM D 4214t est procedures,
and the col or change shall not exceed 5 CIE or Hunter Lab col or difference
(delta E) units in accordance with ASTM D 2244. For sheets required to
have a | ow gl oss finish, the chalk rating shall be not less than No. 6 and
the color difference shall be not greater than 7 units.

2.3.6.4 Hum dity Test

When subjected to a hum dity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Creepage or corrosion.

2.3.6.5 | npact Resi stance

Fact ory- pai nted sheet shall withstand direct and reverse impact in
accordance with ASTM D 2794 0.500 i nch di aneter hem spherical head
indenter, equal to 1.5 tines the netal thickness in mls, expressed in
i nch-pounds, with no | oss of adhesion.

2.3.6.6 Abr asi on Resi stance Test

When subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a minimumof 80 liters of sand
before the appearance of the base netal. The term "appearance of base
netal" refers to the netallic coating on steel or the alum num base netal.

2.3.6.7 Specul ar d oss

Fi ni shed roof surfaces shall have a specul ar gloss value of 30 at 60
degrees when neasured in accordance with ASTM D 523.

2.3.6.8 Pol | uti on Resi st ance

Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308.

2.3.7 Accessori es

Flashing, trim metal closure strips and curbs, fascia, caps, diverters,
and simlar nmetal accessories shall be the manufacturer's standard
products. Exposed netal accessories shall be finished to match the

buil ding finish. Modlded closure strips shall be bitum nous-saturated
fiber, closed-cell or solid-cell synthetic rubber or neoprene, or polyvinyl
chl oride prenol ded to match configuration of the roofing or siding and
shal | not absorb or retain water

2.4 \WALL LI NERS

Wall liners shall be 0.024 inch thick mininmumfor alunmnumor 0.018 inch
thick minimumfor steel with the sanme conposition specified for siding, and
fornmed or patterned to prevent wavi ness and distortion, and shall extend
fromfloor to top of wall Matching nmetal trimshall be provided at base of
wal |l liner, at top of wall liner, around openings in walls and over
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interior and exterior corners. Wall liners shall have manufacturer's
standard fini shes. Colors shall be selected from manufacturer's standard
finishes.

2.5 FASTENERS

Fasteners for standing seam netal roofs shall be concealed steel wal
panel s shall be zinc-coated steel, alum num corrosion resisting steel, or
nyl on capped steel, type and size specified bel ow or as otherw se approved
for the applicable requirenents. Fasteners for alum numwall panels shal
be al umi num or corrosion resisting steel. Fasteners for attaching wall
panel s to supports shall provide both tensile and shear strength of not

| ess than 750 | bs per fastener. Fasteners for accessories shall be the
manuf acturer's standard. Exposed wall fasteners shall be color finished or
provided with plastic color caps to match the covering. Nonpenetrating
fastener systemfor wall panels using concealed clips shall be

manuf acturer's standard for the system provided.

2.5.1 Scr ews

Screws shall be as recommended by the manufacturer to neet the design
strength requirenents.

2.5.2 End- W&l ded St uds

Aut omat i ¢ end-wel ded studs shall be shoul dered type with a shank di aneter
of not less than 3/16 inch and cap or nut for holding covering agai nst the
shoul der.

2.5.3 Expl osi ve Actuated Fasteners

Fasteners for use with explosive actuated tools shall have a shank of not

l ess than 0.145 inch with a shank I ength of not |less than 1/2 inch for
fastening panels to steel and not less than 1 inch for fastening panels to
concrete.

2.5.4 Blind Rivets

Blind rivets shall be alumnumw th 3/16 i nch nom nal dianeter shank or
stainless steel with 1/8 inch nom nal dianeter shank. R vets shall be
threaded stemtype if used for other than the fastening of trim Rivets
with holl ow stens shall have cl osed ends.

2.5.5 Bol ts

Bolts shall be not less than 1/4 inch dianeter, shoul dered or plain shank
as required, with proper nuts.

2.6 GQUTTERS AND DOMNSPOUTS

GQutters and downspouts shall be fabricated of alum num zinc-coated stee
or alum numzinc alloy coated steel and shall have manufacturer's standard
factory color finish. M nimmuncoated thickness of materials shall be
0.018 inch for steel and 0.032 inch for alumnum All accessories
necessary for the conplete installation of the gutters and downspouts shal
be furnished. Accessories shall include gutter straps, downspout el bows,
downspout straps and fasteners fabricated frommetal conpatible with the
gutters and downspouts.

SECTI ON 13120A Page 18



Construct Hydrant Fuel System M not AFB, North Dakota

2.

2.

7 LOUVERS

Louvers shall be fabricated of alum num zinc-coated steel, or

al umi num zinc alloy coated steel; shall have manufacturer's standard m ||
finish; and shall be furnished with bird screens. M ni mum uncoat ed
thickness of materials shall be 0.048 inch for steel and 0.064 inch for
alumi num Manual |y operated | ouvers shall be designed to be opened and
closed fromthe operating floor.

. 8 DOORS

.8.1 Hi nged Doors

H nged doors and frames shall receive a galvanic coating and factory primer
and shall conformto the requirements of Section 08110 STEEL DOORS AND
FRAMES. Exterior doors shall have top edges closed flush and seal ed

agai nst water penetration. Hardware shall be as specified in Section 08710
DOOR HARDWARE

.9 | NSULATI ON

Thermal resistance of insulation shall be not |ess than the R val ues shown
on the contract drawi ngs. R-values shall be determined at a nean
tenmperature of 75 degrees F in accordance with ASTM C 518. Insulation
shal |l be a standard product with the insul ation nanufacturer, factory
marked or identified with insulation manufacturer's nane or tradenmark and
R-value. Identification shall be on individual pieces or individua
packages. Bl anket insulation shall have a facing as specified in paragraph
VAPOR RETARDER. Roof insulation , including facings, shall have a flane
spread not in excess of 25 and a snoke devel oped rating not in excess of 50
when tested in accordance with ASTM E 84. The stated R-val ue of the
insulation shall be certified by an independent Regi stered Professiona
Engineer if tests are conducted in the insulation manufacturer's

| aboratory. Contractor shall conmply with EPA requirenments in accordance
with Section 01670 RECYCLED / RECOVERED MATERI ALS

.9.1 Ri gi d Board Insul ation

.9.1.1 Pol yi socyanur at e

Pol yi socyanurate insulation shall conformto ASTM C 1289, Type |, Oass 2
(having a mnimumrecovered naterial content of 9 percent by weight of core
material in the polyisocyanurate portion). For inperneable faced

pol yi socyanurate (Ex: alumnumfoil) the maxi num design R-value per 1 inch
of insulation used shall be 7.2 inch.

.9.1.2 Pol yst yrene

I nsul ation shall conformto ASTM C 578, Type |IV.

.9.1.3 M neral Fi ber

I nsul ation shall conformto ASTM C 612.

.9.1.4 Bl anket | nsul ati on

Bl anket insulation shall conformto ASTM C 991.

9.1.5 I nsul ati on Retainers
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Ret ai ners shall be type, size and design necessary to adequately hold the
insulation and to provide a neat appearance. Metallic retaining menbers
shal | be nonferrous or have a nonferrous coating. Nonnetallic retaining
nenbers, including adhesives used in conjunction with nmechanical retainers
or at insulation seans, shall have a fire resistance classification not

| ess than that permitted for the insulation.

.10 SEALANT

Seal ant shall be an el astonmeric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicabl e building color and shal
cure to a rubber |ike consistency.

11 GASKETS AND | NSULATI NG COVPOUNDS

Gaskets and insul ating conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconpatible materials. Insulating conpounds
shal | be nonrunning after drying.

.12 VAPOR RETARDER

.12.1 Vapor Retarders as Integral Facing

Insul ation facing shall have a perneability of 0.02 permor |ess when
tested in accordance with ASTM E 96. Facing shall be white reinforced

pol ypropyl ene kraft |am nate (PSK). Facings and finishes shall be factory
appl i ed.

.12.2 Vapor Retarders Separate from | nsul ation

Vapor retarder material shall be polyethylene sheeting conformng to the
requirenments of ASTM D 4397. A single ply of 10 nmi| pol yethyl ene sheet;

or, at the option of the Contractor, a double ply of 6 m| polyethyl ene
sheet shall be used. A fully conpatible polyethylene tape shall be

provi ded which has equal or better water vapor control characteristics than
the vapor retarder material. A cloth industrial duct tape in a utility
grade shall also be provided to use as needed to protect the vapor retarder
from punct uri ng.

.13 SHOP PRI M NG

Ferrous surfaces shall be cleaned of oil, grease, |oose rust, |loose nill
scal e, and other foreign substances and shop prined. Primer coating shal
be in accordance with the manufacturer's standard system

PART 3 EXECUTI ON

3.

1 ERECTI ON

Dissimlar materials which are not conpati bl e when contacting each ot her
shal |l be insulated fromeach other by nmeans of gaskets or insulating
conmpounds. I nproper or mislocated drill holes in panels shall be plugged
with an oversize screw fastener and gasketed washer; however, panels wth
an excess of such holes or with such holes in critical |ocations shall not
be used. Exposed surfaces shall be kept clean and free fromseal ant, neta
cuttings, excess material fromthernmal cutting, and other foreign
materials. Exposed surfaces which have been thermally cut shall be
finished smooth within a tolerance of 1/8 inch. Stained, discolored or
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damaged sheets shall be renoved fromthe site. WIlding of steel shal
conformto AWS D1.1; welding of alum numshall conformto AA Design Mnual .

3.1.1 Fram ng Menbers and Anchor Bolts

Erection shall be in accordance with the approved erection instructions and
drawi ngs and with applicable provision of Al SC ASD Spec S335. Fram ng
menbers fabricated or nodified on site shall be saw or abrasive cut; bolt
hol es shall be drilled. Onsite flame cutting of fram ng nenbers, with the
exception of small access holes in structural beamor colum webs, wll not
be permitted. High-strength bolting shall conformto Al SC S329 using ASTM
A 325 or ASTM A 490, ASTM A 490M bolts. Inproper or mslocated bolt holes
in structural menbers or other misfits caused by inproper fabrication or
erection, shall be repaired in accordance with Al SC S303. Concrete work is
specified in Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. Anchor bolts
shal |l be accurately set by tenplate while the concrete is in a plastic
state. Uniform bearing under base plates and sill nenbers shall be

provi ded using a nonshrinking grout. Separate |eveling plates under colum
base plates shall not be used. Menbers shall be accurately spaced to
assure proper fitting of panels. As erection progresses, the work shall be
securely fastened to resist the dead | oad and wind and erection stresses.
Supports for electric overhead traveling cranes shall be positioned and
aligned in accordance with MH CMAA 70.

3.1.2 Roof i ng and Siding Installation

Siding shall be applied with the |ongitudinal configurations in the
vertical position. Roofing shall be applied with the |ongitudina
configurations in the direction of the roof slope. Accessories shall be
fastened into fram ng nmenbers, except as otherw se approved. Cosure
strips shall be provided as indicated and where necessary to provide
weat herti ght construction. Fastener and fastener spacing shall be in
accordance with manufacture design.

3.1.3 Installation of Gutters and Downspouts
Qutters and downspouts shall be rigidly attached to the building. Spacing
of cleats for gutters shall be 16 inches maxi num  Spaci ng of brackets and
spacers for gutters shall be 36 inches maxi num Supports for downspouts
shal | be spaced according to manufacturer's recomrendati ons.

3.1.4 Louvers

Louvers shall be rigidly attached to the supporting construction to assure
a weather tight installation.

3.1.5 Door s
Doors, including frames and hardware, shall be securely anchored to the
supporting construction, shall be installed plumb and true, and shall be
adj usted as necessary to provide proper operation. Joints at doors and
wi ndows shall be seal ed according to manufacturer's recommendations to
provi de weat herti ght construction.

3.1.6 I nsul ation Installation

I nsul ation shall be installed as indicated and in accordance with
manuf acturer's instructions.
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3.1.6.1 Board I nsulation with Bl anket | nsul ation

Rigid or semrigid board insulation shall be laid in close contact. If
nore than one layer of insulation is required, joints in the second | ayer
shall be offset fromjoints in the first layer. A layer of blanket

i nsul ation shall be placed over the rigid or senmrigid board insulation to
be conmpressed agai nst the underside of the netal roofing to reduce therma
bri dgi ng, danpen noise, and prevent roofing flutter. This |ayer of bl anket
i nsul ati on shall be conpressed a m ni mum of 50 percent.

3.1.6.2 Bl anket | nsul ation

Bl anket insulation shall be installed over the purlins and held tight
agai nst the netal roofing. It shall be supported by an integral facing or
other comercially avail able support system

3.1.7 Vapor Retarder Installation
3.1.7.1 I ntegral Facing on Bl anket |nsulation

Integral facing on blanket insulation shall have the facing | apped and
sealed with a conpatible tape to provide a vapor tight nmenbrane.

3.1.7.2 Pol yet hyl ene Vapor Retarder

The pol yet hyl ene vapor retarder nenbrane shall be installed over the entire
surface. A fully conpatible polyethylene tape shall be used to seal the
edges of the sheets to provide a vapor tight nenbrane. Sheet edges shal

be | apped not less than 6 inches. Sufficient naterial shall be provided to
avoi d inducing stresses in the sheets due to stretching or binding. Al
tears or punctures that are visible in the finished surface at any tinme
during the construction process shall be sealed w th pol yethyl ene tape.

3.1.8 VWal | Li ner

Wall liner shall be securely fastened into place in accordance with the
manuf acturer's recomendation and in a nanner to present a neat appearance.

3.2 FI ELD PAI NTI NG

| mredi atel y upon detection, abraded or corroded spots on shop-painted
surfaces shall be wire brushed and touched up with the same material used
for the shop coat. Shop-prinmed ferrous surfaces exposed on the outside of
the building and all shop-prined surfaces of doors and wi ndows shall be
painted with two coats of an approved exterior enanel. Factory col or
finished surfaces shall be touched up as necessary with the nmanufacturer's
recomended touch-up paint.
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CONTRACTOR S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
METAL BUI LDI NG SYSTEM

FACI LI TY
DESCRI PTI ON:

BU LDl NG
NUVBER:

CORPS OF ENG NEERS CONTRACT
NUVBER:

CONTRACTOR

CONTRACTOR:

ADDRESS:

PO NT CF
CONTACT:

TELEPHONE
NUVMBER:

OMNER

OMNNER:

ADDRESS:

PO NT CF
CONTACT:

TELEPHONE
NUVBER:

CONSTRUCTI ON AGENT

CONSTRUCTI ON
AGENT:

ADDRESS:

PO NT OF CONTACT:

TELEPHONE
NUVBER:
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
METAL BUI LDI NG SYSTEM
(conti nued)

THE METAL BUI LDI NG SYSTEM | NSTALLED ON THE ABOVE NAMED BUI LDI NG | S WARRANTED
BY [ ] FOR A PERIOD COF FI VE (5) YEARS AGAI NST WORKMANSHI P AND MATERI AL
DEFI Cl ENCI ES, W ND DAMAGE AND STRUCTURAL FAI LURE W THI N PRQJECT SPECI FI ED
DESI GN LOADS, AND LEAKAGE. THE METAL BU LDl NG SYSTEM COVERED UNDER THI S
WARRANTY SHALL | NCLUDE, BUT SHALL NOT BE LIMTED TO, THE FOLLON NG FRAM NG
AND STRUCTURAL MEMBERS, ROOFI NG AND SI DI NG PANELS AND SEAMS, | NTERI OR OR
EXTERI CR GUTTERS AND DOMNSPQUTS, ACCESSCORI ES, TRIM FLASH NGS AND

M SCELLANECUS BUI LDI NG CLOSURE | TEMS SUCH AS DOORS AND W NDOWS ( WHEN

FURNI SHED BY THE MANUFACTURER), CONNECTORS, COVPONENTS, AND FASTENERS, AND
OTHER SYSTEM COVPONENTS AND ASSEMBLI ES | NSTALLED TO PROVI DE A WEATHERTI GHT
SYSTEM AND | TEM5 SPECI FI ED I N OTHER SECTI ONS OF THESE SPECI FI CATI ONS THAT
BECOVE PART OF THE METAL BUI LDI NG SYSTEM  ALL MATERI AL AND WORKMANSHI P

DEFI Cl ENCI ES, SYSTEM DETERI ORATI ON CAUSED BY EXPOSURE TO THE ELEMENTS AND/ OR
| NADEQUATE RESI STANCE TO SPECI FI ED SERVI CE DESI GN LOADS, WATER LEAKS AND W ND
UPLI FT DAMAGE SHALL BE REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER

ALL MATERI AL DEFI Cl ENCI ES, W ND DAMAGE, STRUCTURAL FAI LURE AND LEAKAGE
ASSCCI ATED W TH THE METAL BUI LDI NG SYSTEM COVERED UNDER THI S WARRANTY SHALL
BE REPAI RED AS APPROVED BY THE CONTRACTI NG OFFI CER. THI S WARRANTY SHALL
COVER THE ENTI RE COST OF REPAI R OR REPLACEMENT, | NCLUDI NG ALL MATERI AL,
LABOR, AND RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY COMVENCED ON THE
DATE OF FI NAL ACCEPTANCE ON [ ] AND WLL REMAIN I N EFFECT FOR STATED
DURATI ON FROM THI S DATE.

S| GNED, DATED, AND NOTARI ZED (BY COVPANY PRESI DENT)

(Conpany Presi dent) (Dat e)
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
METAL BUI LDI NG SYSTEM
(conti nued)

THE CONTRACTOR SHALL SUPPLEMENT THI S WARRANTY W TH WRI TTEN WARRANTI ES FROM
THE MANUFACTURER ANDY OR | NSTALLER OF THE METAL BUI LDI NG SYSTEM WH CH SHALL
BE SUBM TTED ALONG W TH THE CONTRACTOR S WARRANTY. HOWEVER, THE CONTRACTOR
W LL BE ULTI MATELY RESPONSI BLE FOR THI S WARRANTY AS QUTLI NED I N THE

SPECI FI CATI ONS AND AS | NDI CATED I N THI S WARRANTY.

EXCLUSI ONS FROM COVERAGE

1. NATURAL DI SASTERS, ACTS OF GOD (LI GHTNI NG, FIRE, EXPLOSI ONS, SUSTAI NED
W ND FORCES | N EXCESS OF THE DESI GN CRI TERI A, EARTHQUAKES, AND HAIL).

2.  ACTS OF NEGLI GENCE OR ABUSE OR M SUSE BY GOVERNVENT OR OTHER PERSONNEL,
I NCLUDI NG ACCI DENTS, VANDALI SM ClVIL DI SOBEDI ENCE, WAR, OR DAVMAGE CAUSED BY
FALLI NG OBJECTS.

3. DAMAGE BY STRUCTURAL FAI LURE, SETTLEMENT, MOVEMENT, DI STORTION, WARPACE,
OR DI SPLACEMENT OF THE BU LDI NG STRUCTURE OR ALTERATI ONS MADE TO THE BUI LDI NG

4. CORROSI ON CAUSED BY EXPOSURE TO CORROSI VE CHEM CALS, ASH OR FUMES
GENERATED OR RELEASED | NSI DE OR QUTSI DE THE BUI LDI NG FROM CHEM CAL PLANTS,
FOUNDRI ES, PLATI NG WORKS, KILNS, FERTILIZER FACTCORI ES, PAPER PLANTS, AND THE
LI KE.

5. FAILURE OF ANY PART OF THE BU LDI NG SYSTEM DUE TO ACTI ONS BY THE OMNER
VWH CH I NHI BI T FREE DRAI NAGE FROM THE ROOF, AND GUTTERS AND DOANSPQOUTS; OR

CONDI TI ONS WHI CH CREATE PONDI NG WATER ON THE ROCF OR AGAI NST THE BUI LDI NG

SI DI NG

6. TH S WARRANTY APPLIES TO THE METAL BU LDI NG SYSTEM | T DOES NOT | NCLUDE
ANY CONSEQUENTI AL DAMVAGE TO THE BUI LDI NG | NTERI OR OR CONTENTS WHICH | S
COVERED BY THE WARRANTY OF CONSTRUCTI ON CLAUSE | NCLUDED IN THI S CONTRACT.

7. TH'S WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER W THOUT WRI TTEN
CONSENT OF THE CONTRACTOR AND THI' S WARRANTY AND THE CONTRACT PROVI SI ONS W LL
TAKE PRECEDENCE OVER ANY CONFLI CTS W TH STATE STATUTES. REPORTS OF LEAKS AND
BU LDl NG SYSTEM DEFI Cl ENCI ES SHALL BE RESPONDED TO W THI N 48 HOURS OF RECEI PT
OF NOTI CE BY TELEPHONE OR I N WRI TI NG FROM El THER THE OANER, OR CONTRACTI NG
OFFI CER.  EMERCGENCY REPAI RS, TO PREVENT FURTHER ROCF LEAKS, SHALL BE

I NI TI ATED | MMVEDI ATELY; A WRI TTEN PLAN SHALL BE SUBM TTED FOR APPROVAL TO
REPAI R OR REPLACE THI S SSSMR SYSTEM W THI N SEVEN CALENDAR DAYS. ACTUAL WORK
FOR PERVANENT REPAI RS OR REPLACEMENT SHALL BE STARTED W THI N 30 DAYS AFTER
RECEI PT OF NOTI CE, AND COVPLETED W THIN A REASONABLE TI ME FRAME. | F THE
CONTRACTOR FAI LS TO ADEQUATELY RESPOND TO THE WARRANTY PROVI SI ONS, AS STATED
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CONTRACTOR' S FI VE (5) YEAR NO PENAL SUM WARRANTY
FOR
METAL BUI LDI NG SYSTEM
(Excl usi ons from Coverage Conti nued)

IN THE CONTRACT AND AS CONTAI NED HEREI N, THE CONTRACTI NG OFFI CER MAY HAVE THE
METAL BUI LDI NG SYSTEM REPLACED OR REPAI RED BY OTHERS AND CHARGE THE COST TO
THE CONTRACTOR. I N THE EVENT THE CONTRACTOR DI SPUTES THE EXI STENCE OF A
WARRANTABLE DEFECT, THE CONTRACTOR MAY CHALLENGE THE OMNER S DEMAND FOR

REPAI RS ANDY OR REPLACEMENT DI RECTED BY THE OANER OR CONTRACTI NG OFFI CER

El THER BY REQUESTI NG A CONTRACTI NG OFFI CER S DECI SI ON, UNDER THE CONTRACT

DI SPUTES ACT, OR BY REQUESTI NG THAT AN ARBI TRATOR RESOLVE THE | SSUE. THE
REQUEST FOR AN ARBI TRATOR MUST BE MADE W THI N 48 HOURS OF BEI NG NOTI FI ED OF
THE DI SPUTED DEFECTS. UPON BEI NG | N\VOKED THE PARTIES SHALL, W THI N 10 DAYS
JO NTLY REQUEST A LIST OF FIVE (5) ARBI TRATORS FROM THE FEDERAL MEDI ATI ON AND
CONCI LI ATI ON SERVI CE. THE PARTIES SHALL CONFER W THI N 10 DAYS AFTER RECEI PT
OF THE LI ST TO SEEK AGREEMENT ON AN ARBI TRATOR. | F THE PARTI ES CANNOT AGREE
ON AN ARBI TRATOR, THE CONTRACTI NG OFFI CER AND THE PRESI DENT OF THE
CONTRACTOR S COVPANY W LL STRIKE ONE (1) NAVE FROM THE LI ST ALTERNATI VELY
UNTI L ONE NAME REMAINS. THE REMAI NI NG PERSON SHALL BE THE DULY SELECTED

ARBI TRATOR. THE COSTS OF THE ARBI TRATI ON, | NCLUDI NG THE ARBI TRATOR S FEE AND
EXPENSES, COURT REPORTER, COURTROOM OR SI TE SELECTED ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTI ES. EI THER PARTY DESI RING A COPY OF THE TRANSCRI PT
SHALL PAY FOR THE TRANSCRI PT. A HEARI NG WLL BE HELD AS SOON AS THE PARTI ES
CAN MUTUALLY AGREE. A WRITTEN ARBI TRATOR' S DECI SI ON W LL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOW NG THE HEARI NG THE DECI SI ON OF THE ARBI TRATOR
WLL NOT BE BINDING HOWEVER, | T WLL BE ADM SSI BLE I N ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DI SPUTES ACT. A FRAMED COPY OF THI S WARRANTY SHALL BE
POSTED I N THE MECHANI CAL ROOM CR OTHER APPROVED LOCATI ON DURI NG THE ENTI RE
WARRANTY PERI OD.

-- End of Section --
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SECTI ON 13850A

FI RE DETECTI ON AND ALARM SYSTEM DI RECT CURRENT LOCP
08/ 98

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI S3. 41 (1990; R 1996) Audi bl e Energency
Evacuati on Signa

CODE OF FEDERAL REGULATI ONS ( CFR)
47 CFR 15 Radi o Frequency Devi ces
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)

| EEE C62. 41 (1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2002) National Electrical Code

NFPA 72 (1996; Errata COct 96, Dec 96; TIA 96-1
96-2, 96-3) National Fire A arm Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventil ating Systens

NFPA 1221 (1994) Installation, Mintenance and Use
of Public Fire Service Comunication
Syst ens

UNDERWRI TERS LABORATORI ES (UL)
UL 6 (1997) Rigid Metal Conduit
UL 38 (1994; Rev Nov 1994) ) Manual ly Actuated
Si gnal i ng Boxes for Use with

Fire-Protective Signaling Systens

UL 268 (1996; Rev thru Jun 1998) Snoke Detectors
for Fire Protective Signaling Systens

UL 268A (1998) Smpke Detectors for Duct
Appl i cations

UL 464 (1996; Rev May 1997) Audible Signa
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uL 521

uL 797

UL 864

UL 1242

UL 1971

Hydrant Fuel System M not AFB, North Dakota

Appl i ances

(1993; Rev Oct 1994) Heat Detectors for
Fire Protective Signaling Systens

(1993; Rev thru Mar 1997) Electrical
Metal Iic Tubing

(1996) Control Units for Fire-Protective
Si gnal i ng Systens

(1996; Rev Mar 1998) Internedi ate Metal
Condui t

(1995; Rev thru May 1997) Signaling
Devices for the Hearing | npaired

1.2 SUBM TTALS

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Fire Alarm Reporting System G ED

Detail draw ngs, prepared and signed by a Registered
Pr of essi onal Engi neer or a NICET Level 3 Fire Al arm Techni ci an,
consisting of a conplete list of equipnent and material, including
manuf acturer's descriptive and technical literature, catalog cuts,
and installation instructions. Note that the contract draw ngs
show | ayouts based on typical detectors. The Contractor shal
check the | ayout based on the actual detectors to be installed and
make any necessary revisions in the detail drawi ngs. The detai
drawi ngs shall also contain conplete wiring and schematic di agrans
for the equi prent furnished, equipnment |ayout, and any ot her
details required to denonstrate that the system has been
coordi nated and will properly function as a unit. Detailed
point-to-point wiring diagramshall be prepared and signed by a
Regi st ered Prof essional Engineer or a NICET Level 3 Fire Al arm
Techni ci an showi ng points of connection. Diagramshall include
connecti ons between system devi ces, appliances, control panels,
supervi sed devi ces, and equi pnent that is activated or controlled
by the panel

SD- 03 Product Data

Storage Batteries; GED

Substantiating battery calculations for supervisory and alarm
power requirenents. Ampere-hour requirenents for each system
conponent and each panel conponent, and the battery recharging
peri od shall be included.

Vol tage Drop; G ED
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Vol tage drop cal culations for notification appliance circuits to
i ndicate that sufficient voltage is available for proper appliance
operati on.

Spare Parts;

Spare parts data for each different itemof material and
equi prent specified, not later than 3 nonths prior to the date of
beneficial occupancy. Data shall include a conplete list of parts
and supplies with the current unit prices and source of supply and
a list of the parts recommended by the manufacturer to be repl aced
after 1 year of service

Techni cal Data and Conputer Software; G ED
Techni cal data which relates to conputer software
Tr ai ni ng;

Lesson plans, operating instructions, maintenance procedures,
and training data, furnished in manual format, for the training
courses. The operations training shall famliarize designated
gover nnent personnel with proper operation of the fire alarm
system The nmi ntenance training course shall provide the
desi gnat ed governnent personnel adequate know edge required to
di agnose, repair, maintain, and expand functions inherent to the
system

Testi ng;

Detail ed test procedures, prepared and signed by a Registered
Prof essi onal Engineer or a NICET Level 3 Fire Al arm Technici an
for the fire detection and al arm system 60 days prior to
perform ng systemtests.

SD- 06 Test Reports

Testi ng;

Test reports, in booklet form showing field tests perforned to
prove conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Each test report
shal | document readings, test results and indicate the fina
position of controls. The Contractor shall include the NFPA 72
Certificate of Conpletion and NFPA 72 Inspection and Testing Form
with the appropriate test reports.

SD-07 Certificates

Equi pnent ;

Certified copies of current approvals or listings issued by an
i ndependent test lab if not listed by UL, FMor other nationally
recogni zed testing | aboratory, showi ng conpliance with specified
NFPA st andar ds.
Qualifications; GRE

Proof of qualifications for required personnel. The installer
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shal | submit proof of experience for the Professional Engineer
fire alarmtechnician, and the installing conpany.

SD-10 Operation and Mai ntenance Data
Techni cal Data and Conputer Software;

Si x copies of operating instructions outlining step-by-step
procedures required for system startup, operation, and shut down.
The instructions shall include the manufacturer's nane, nodel
nunber, service nmanual, parts list, and conplete description of
equi pnment and their basic operating features. Six copies of
mai nt enance instructions listing routine maintenance procedures,
possi bl e breakdowns and repairs, and troubl eshooting guide. The
instructions shall include conduit |ayout, equipnent |ayout and
simplified wiring, and control diagranms of the system as
installed. The instructions shall include the infornmation
provi ded in paragraph TECHNI CAL DATA AND COVPUTER SOFTWARE. The
instructions shall include conplete procedures for systemrevision
and expansi on, detailing both equipnent and software requirenents.

Original and backup copies of all software delivered for this
proj ect shall be provided, on each type of nedia utilized.
Instructions shall be approved prior to training.

.3 GENERAL REQUI REMENTS

. 3.1 St andard Products

Mat eri al and equi pnent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of the products for at |east 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that can provide service within 24 hours of notification.

. 3.2 Nanmepl at es

Maj or conponents of equi prent shall have the manufacturer's nane, address,
type or style, voltage and current rating, and catal og nunber on a
noncorrosi ve and nonheat-sensitive plate which is securely attached to the
equi prrent .

.3.3 Keys and Locks

Locks shall be keyed alike. Four keys for the system shall be provided.

.3.4 Tags

Tags with stanped identification nunber shall be furnished for keys and
| ocks.

.3.5 Verification of D nensions

After becoming famliar with details of the work, the Contractor shal
verify dimensions in the field and shall advise the Contracting Oficer of
any di screpancy before perform ng the work.

.3.6 Conpl i ance

The fire detection and alarm system and the central reporting system shal

be configured in accordance with NFPA 72; exceptions are acceptable as
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directed by the Contracting O ficer. The equi pnent furnished shall be
compati ble and be UL listed, FM approved, or approved or listed by a
national ly recogni zed testing | aboratory in accordance with the applicable
NFPA st andar ds.

1.3.7 Qualifications
1.3.7.1 Engi neer and Techni ci an

a. Registered Professional Engineer with verification of experience
and at | east 4 years of current experience in the design of the fire
protection and detection systens.

b. National Institute for Certification in Engineering Technol ogi es
(NI CET) qualifications as an engineering technician in fire alarm systens
programw th verification of experience and current NI CET certificate.

c. The Registered Professional Engineer may performall required
items under this specification. The NICET Fire Al arm Technici an shal
performonly the itens allowed by the specific category of certification
hel d.

1.3.7.2 Installer

The installing Contractor shall provide the following: Fire Alarm
Technicians to performthe installation of the system A Fire Alarm
Technician with a mninum of 4 years of experience shall perform supervise
the installation of the fire alarmsystem Fire Alarmtechnicians with a
m ni mum of 2 years of experience shall be utilized to assist in the
installation and term nate fire al arm devi ces, cabinets and panels. An
electrician shall be allowed to install wire or cable and to instal
conduit for the fire alarmsystem The Fire Alarmtechnicians installing
the equi pment shall be factory trained in the installation, adjustnent,
testing, and operation of the equi pment specified herein and on the

dr awi ngs.

1.3.7.3 Desi gn Servi ces

Installations requiring designs or nmodifications of fire detection, fire
alarm or fire suppression systens shall require the services and revi ew of
a qualified fire protection engineer. For the purposes of neeting this
requirenent, a qualified fire protection engineer is defined as an

i ndi vi dual neeting one of the follow ng conditions:

a. An engineer having a Bachel or of Science or Masters of Science
Degree in Fire Protection Engineering froman accredited
uni versity engineering program plus a nininmmof 2 years' work
experience in fire protection engi neering.

b. A registered professional engineer (P.E) in fire protection
engi neeri ng.

c. Avregistered PEin a related engineering discipline and nenber
grade status in the National Society of Fire Protection Engineers.

d. An engineer with a mninumof 10 years' experience in fire

protection engi neering and nmenber grade status in the Nationa
Society of Fire Protection Engineers
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1

1

4  SYSTEM DESI GN
4.1 Oper ation

The fire alarmand detection systens for the POL OPS building, the
Punphouse, and the extension to the existing fire detection systemat the
Vehi cl e Mai ntenence Buil ding shall each contain the features indicated on
the drawi ngs. They shall each becone conpl ete, supervised fire alarm
reporting systens. The systens shall be activated into the al arm node by
actuation of any alarminitiating device. The systens shall remain in the
alarmnode until the initiating device is reset and the fire alarmcontro
panel is reset and restored to normal. Alarminitiating devices shall be
connected to initiating device circuits (IDC), Style D, in accordance with
NFPA 72. Alarmnotification appliances shall be connected to notification
appliance circuits (NAC), Style Z in accordance with NFPA 72. A | ooped
conduit systemshall be provided so that if the conduit and all conductors
within are severed at any point, all IDC, or NAC will remain functional.
The conduit | oop requirenent is not applicable to the signal transm ssion
link fromthe | ocal panels (at the protected prenises) to the Supervising
Station (fire station, fire alarmcentral comruni cation center). Textual
audi bl e, and vi sual appliances and systems shall conply with NFPA 72. Fire
al arm syst em conponents requiring power, except for the control panel power
supply, shall operate on 24 Volts dc.

4.2 Operational Features

The systens shall have the follow ng operating features:

a. Mnitor electrical supervision of alarm|DC and NAC. Snoke
detectors shall not have conbined alarminitiating and power
circuits.

b. Mnitor electrical supervision of the primary power (ac) supply,
battery voltage, placenent of alarm zone nodule (card, PC board)
within the control panel, and transnmitter tripping circuit
integrity.

c. A trouble buzzer and trouble light emtting diode (LED) to
activate upon a single break, open, or ground fault condition
whi ch prevents the required normal operation of the system The
troubl e signal shall also operate upon |oss of primary power (ac)
supply, low battery voltage, renoval of alarm zone nodul e (card,
PC board), and disconnection of the circuit used for transnmitting
alarmsignals off-premses. A trouble alarmsilence swtch shal
be provided which will silence the trouble buzzer, but will not
extinguish the trouble indicator LED. Subsequent trouble and
supervi sory alarnms shall sound the trouble signal until silenced.
After the systemreturns to normal operating conditions, the
troubl e buzzer shall again sound until the silencing switch
returns to normal position, unless automatic trouble reset is
provi ded.

d. A one person test nbde. Activating an initiating device in this
node will activate an alarmfor a short period of time, then
automatically reset the alarm w thout activating the transnmtter
during the entire process.

e. Atransmitter disconnect switch to allow testing and nmai ntenance
of the systemwi thout activating the transmitter but providing a
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troubl e signal when disconnected and a restoration signal when
reconnect ed.

Evacuation alarmsilencing switch which, when activated, wll
silence alarmdevices, but will not affect the zone indicating
LED/ LCD nor the operation of the transmitter. This switch shal
be over-ridden upon activation of a subsequent alarmfrom an
unal armed zone and the NAC devices will be activated.

El ectrical supervision for circuits used for supervisory signa
services (i.e., sprinkler systens, valves, etc.). Supervision
shal | detect any open, short, or ground.

The fire alarmcontrol panel shall provide supervised relays for
HVAC shutdown. An override at the HVAC panel shall not be
provi ded.

Provi de one person test node - Activating an initiating device in
this nmode will activate an alarmfor a short period of tinme, then
automatically reset the alarm w thout activating the transnitter
during the entire process.

The fire alarmcontrol panel shall provide the required nonitoring
and supervi sed control outputs needed to acconplish el evator
recall.

The fire alarmcontrol panel shall provide the required nodules to
nmoni tor and control the fire sprinkler system or other fire
protection extinguishing system

Zones for alarm | DC and NAC shall be arranged as indicated on the
contract draw ngs.

The fire alarmcontrol panel shall be readily capable of future
expansi on and nodification by qualified technicians. Exanples of
requi red changes are: adding or deleting devices or zones;
changi ng system responses to particular input signals; programing
certain input signals to activate auxiliary devices.

1.4.3 Al arm Functi ons

An alarmcondition on a circuit shall automatically initiate the follow ng
functi ons:

a.

Transm ssion of signals over the station radio fire reporting
system The signals shall be different for each zone.

Visual indications of the alarnmed zones on the fire alarm control
panel annunci ator and on the renote annunci at or

Cont i nuous soundi ng or operation of alarmnotification appliances
t hroughout the building as required by ANSI S3.41.

Ol osure of doors held open by el ectromagnetic devices.
Qperation of the snmoke control system

Deactivation of the air handling units throughout the building.
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1

g. Shutdown of power to the data processing equiprment in the alarned
zones.

4.4 Primary Power

Operating power shall be provided as required by paragraph Power Supply for
the System Transfer fromnormal to emergency power or restoration from
energency to normal power shall be fully automatic and not cause

transmi ssion of a false alarm Loss of ac power shall not prevent

transm ssion of a signal via the fire reporting system upon operation of
any initiating circuit.

.4.5 Battery Backup Power

Battery backup power shall be through use of rechargeable, seal ed-type
storage batteries and battery charger

.4.6 Interface Wth Existing Fire Al arm Equi prent

The equi pnent specified herein shall operate as an extension to an existing
configuration. The new equi prrent shall be connected to an existing contro
panel in the existing part of the building . Existing control equipnent
shal | be expanded, nodified, or supplenented as necessary to extend the

exi sting control functions to the new points or zones. New components
shal | be capable of merging with the existing configuration wthout
degradi ng the performance of either system The scope of the acceptance
tests of paragraph Testing shall include aspects of operation that involve
conbi ned use of both new and existing portions of the final configuration.

4.7 Interface Wth O her Equi pnent

I nterfacing conponents shall be furnished as required to connect to
subsystens or devices which interact with the fire alarmsystem such as
supervi sory or alarmcontacts in suppression systens, operating interfaces
for snoke control systens, door rel eases, etc.

.5 DELI VERY AND STORAGE

Equi prent delivered and placed in storage shall be stored with protection
fromthe weather, hunmidity and tenperature variation, dirt, dust, and any
ot her contam nants.

PART 2 PRODUCTS

2.

1 CONTRCL PANEL

Control panel shall conply with the applicable requirenents of UL 864.
Panel shall be nodular, installed in a surface nounted steel cabinet with
hi nged door and cylinder |ock. Control panel shall be a clean,
uncluttered, and orderly assenbl ed panel containing conponents and

equi pnent required to provide the specified operating and supervisory
functions of the system The panel shall have pronminent rigid plastic,
phenolic or metal identification plates for LEDs, zones, controls, neters,
fuses, and switches. Naneplates for fuses shall also include anpere
rating. Separate alarmand trouble LEDs shall be provided for each zone
alarm These LEDs shall be |ocated on the exterior of the cabinet door or
be visible through the cabi net door. Control panel switches shall be
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within the | ocked cabinet. A suitable neans (single operation) shall be
provided for testing the control panel visual indicating devices (nmeters or
LEDs). Meters and LEDs shall be plainly visible when the cabi net door is
closed. Signals and LEDs shall be provided to indicate by zone any al arm
supervi sory or trouble condition on the system Each IDC shall be powered
and supervised so that a signal on one zone does not prevent the receipt of
signals fromother zones. Loss of power, including batteries, shall not
require the reloading of a program Upon restoration of power, startup
shal |l be automatic, and shall not require any manual operation. The |oss
of primary power or the sequence of applying prinmary or energency power
shall not affect the transm ssion of alarm supervisory or trouble signals.
Vi sual annunci ators shall be provided for each active zone and spare zone.
Two spare zones shall be provided . Each LED shall provide specific
identification of the zone by neans of a permanently attached rigid
pl astic, phenolic, or nmetal sign with either raised or engraved letters.
Zone identification shall consist of a word description of the zone.
Cabi nets shall be provided with anple gutter space to all ow proper
cl earance between the cabinet and live parts of the panel equipnent. If
nore than one nodular unit is required to forma control panel, the units
shall be installed in a single cabinet |arge enough to acconmodate units.
Cabi nets shall be painted red .

2.1.1 Circuit Connections

Crcuit conductors entering or |eaving the panel shall be connected to
screwtype termnals with each conductor and term nal marked for
i dentification.

2.1.2 Syst em Expansi on and Modification Capabilities

Any equi pnent and software needed by qualified technicians to inplenent
future changes to the fire alarmsystem shall be provided as part of this
contract.

2.2 STORAGE BATTERI ES

Storage batteries shall be provided and shall be 24 Vdc seal ed,

| ead-cal ciumtype requiring no additional water. The batteries shall have
anpl e capacity, with primary power disconnected, to operate the fire alarm
systemfor a period of 72 hours. Following this period of battery
operation, the batteries shall have anple capacity to operate al
conponents of the system including all alarmsignaling devices in the
total alarmnode for a mnimumperiod of 15 minutes. Batteries shall be

| ocated at the bottom of the panel or in a separate battery cabinet.
Batteries shall be provided with overcurrent protection in accordance with
NFPA 72. Separate battery cabinets shall have a | ockabl e, hinged cover
simlar to the fire alarmpanel. The lock shall be keyed the sane as the
fire alarmcontrol panel. Cabinets shall be painted to match the fire
alarm control panel.

2.3 BATTERY CHARCER

Battery charger shall be conpletely automatic, 24 Vdc with high/low
charging rate, capable of restoring the batteries fromfull discharge (18
Volts dc) to full charge within 48 hours. A pilot light indicating when
batteries are manually placed on a high rate of charge shall be provided as
part of the unit assenmbly, if a high rate switch is provided. Charger
shall be located in control panel cabinet or in a separate battery cabinet.
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2.

4 MANUAL FI RE ALARM STATI ONS

Manual fire alarmstations shall conformto the applicable requirements of
UL 38. Manual stations shall be connected into signal line circuits.
Stations shall be installed on flush nounted outlet boxes in all buildings
except that they nay be installed on surface nounted outlet boxes in the
punproom Manual stations shall be nounted at 48 inches. Stations shal
be doubl e action type. Stations shall be finished in red, with raised
letter operating instructions of contrasting color. Stations requiring the
breaki ng of glass or plastic panels for operation are not acceptable.
Stations enploying glass rods are not acceptable. The use of a key or

w ench shall be required to reset the station. Gavity or nmercury sw tches
are not acceptable. Switches and contacts shall be rated for the voltage
and current upon which they operate. Stations shall have 